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DECLARATI ON FOCR THE RECORD OF DECI SI ON
SI TE NAME AND LOCATI ON

Cal houn Park Area Superfund Site
Charl eston, Charleston County, South Carolina

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for the Cal houn Park Area Superfund
Site (the Site) in Charleston, South Carolina, which was chosen in accordance with the

Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act of 1980 (CERCLA), as
anended by the Superfund Anendnents and Reaut horization Act of 1986 (SARA), 42 U.S.C° 9601 et
seq., and, to the extent practicable, the National G| and Hazardous Substances Pol |l ution
Contingency Plan (NCP), 40 CF. R Part 300 et seq. This decision is based on the adm nistrative
record for this Site. The State of South Carolina, acting as a support agency, concurs with the
sel ected renedy.

ASSESSMENT OF THE SI TE

Exi sting soil and groundwater contami nation at this Site, consists nainly of BTEX and PAHs, is
attributable to the previous nanufactured gas plant operations. Actual or threatened rel eases of
hazar dous substances fromthis Site, if not addressed by inplenmenting the response action
selected in this Record of Decision (ROD), may present an inmmnent and substantial endangernent
to human heal t h.

DESCRI PTI ON OF THE SELECTED REMEDY

This renedi al action addresses NAPLs source areas, shallow groundwater contam nation, and
contam nated soil as the principal threat at this Site. Sedinent and surface water

contam nation, in addition to internedi ate groundwater contam nation will be addressed in a

separ at e ROD.

The naj or conponents of the sel ected renedy include:

. Excavation and transportation of contamnated soils to a permtted landfill followed
by the backfilling of the excavated areas with clean fill;

. Source renoval of NAPLs from both the shallow and i nternedi ate aquifer;

. Treat nent of groundwater plunme through a conbination of recovery wells/filtration

syst em and phyt or enedi ati on;

. Addi ti onal sanpling of surface water and sedinment, following mtigation of coal tar
di scharge into Cooper River, to fully delineate extent of contam nati on and
potential threat to aquatic and terrestrial life.

STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health, conplies with Federal and State requirenents
that are legally applicable or relevant and appropriate to the renedial action, and is cost
effective. The groundwater portion of, the renedy was based on EPA s expectation that the
remedi ati on of groundwater to MCLs will be challenging given the presence of NAPLs at this Site.
Therefore a phased approach has been sel ected consisting of renoval or treatnment of NAPL to the
maxi mum extent practicable, followed by contai nment of potentially non-restorable source areas,
and restorati on of aqueous contam nant pl unes.

This selected remedy will result in contami nated groundwater remaining on-Site above

heal t h-based | evels until renedy inplenentation is conplete. Therefore, five (5) year revi ews
wi Il be conducted after initiation of renedial action to insure that the remedy continues to
provi de adequate protection of human health and the environnent.
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1.0 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

The Cal houn Park Area Superfund site (hereinafter referred to as "the site") is located in
Charl eston, South Carolina. The general location of the site is depicted in Figure 1-1. The site
consists of an electrical substation and an abandoned city park as well as portions of the
Ansonbor ough Honmes housi ng project, Ludens Marine, and the National Park Service property.

The site under investigation initially consisted of an 18 acre area conprising an el ectrica
substation, an abandon city park, and the Ansonborough Homes housing project. Based on initia
sanpling data the investigation was | ater expanded to include Ludens Marine, the National Park
Service property, the George E. Canpsen property Docksi de Condom ni uns, and the Deyton property.
Presently these properties consists of a mxture of industrial, comercial and residential |and
usage. A detailed figure of these properties is illustrated in Figure 1-1.

2.0 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES
2.1 Previous Site Qperations

H storically the various properties which conprise the site have been used for several purposes
including a manufactured gas plant (M3P), a steamgenerating plant, a sawm ||, a rosin wood
treating operation (Fernoline Chenmical), and a shipyard. The M3P operated on the location of the
present electrical substation. The Ludens marine property originally housed a steam pl ant
supporting the M3 operations. This same building was |ater converted to a ship repair/marine
retail store known as Ludens Marine. Both the sawm || and the rosin wood treati ng conpany
operated at the present |ocation of the abandon city ballpark. The rosin wood treating
operations also utilized portions of the Ansonborough Homes property. Shipyard operations were
previously perforned at the present location of the NPS property, Dockside condom niuns, and the
Deyt on property.

Wil e many of these past operations may have contributed to the environnental inpact upon this
area, the MaP was the major contributor for contam nation at this site. This is evidenced from
both the conposition of waste present and the distribution of this waste relative to the forner
MZP | ocation. For these reasons the follow ng historical information focuses on the MEP
oper ati ons.

Manuf actured Gas Pl ant operations began at the site in the 1850's with the construction of a
Manuf actured Gas Plant (M3P) located on the property presently occupied by the electrica
substation. Manufactured gas, also referred to as town gas, was produced at the site under two
basi ¢ processes known as coal carbonization and carbureted water gas. The M3 was originally
constructed in 1855 as a coal gasification plant and operated in this nmanner until 1910 at which
tinme operations were converted to a carbureted water plant which continued to produce gas unti
the plant closed in 1957 1.

<I M5 SRC 98104B>

The coal carboni zati on process consisted of three steps where coal was first heated to generate
a gas. The gas was then collected and cool ed usi ng both a condenser and scrubber. The gas was
then purified by passing the gas through a filter material and finally sent to a gas hol der tank
for storage. The carbureted gas operations consisted of passing steamover a bed of hot coa

whi ch generated a product called "blue gas". To enrich the heat value of blue gas, it was next
passed through a carburetor unit. In this unit oil was sprayed over hot bricks in the presence
of blue gas. This process in turn produced an oil-enriched blue gas. The oil-enriched gas was
passed through a super-heater where the oil vapors were "cracked" to sinpler gasses. Finally the
gas was then sent through the condenser/scrubber/purifier process and sent to the gas hol der
tank for storage

Waste areas typically associated with M3Ps include the general area surrounding the gas hol der
tanks. Here waste products consisting of oils and PAHs woul d precipitate out of the gas
suspension, collect in the bottomof the gas holder tanks, and infiltrate into adjacent soils
The location of the gas holder tank, in addition to a series of smaller tanks can be seen in the
northwest portion of Figure 1-1. As evidenced at this site these gas hol ders were usually
partially buried within the soils.



MGP operations al so generated a waste fluids stream containing an emul sion of oils, PAHs, and
water. This enmul sion would be sent to a water/oil separator to recover the oils and discharge
the water to a drying pond or nearby water body. The separator worked by slowi ng the flow of the
m xture which in turn allowed the oils and PAHs to float to the top where they were renoved with
a skimer and recycled or sold dependi ng upon the quality and/or the | ocal denmands for such

m xtures. The water portion of this waste streamwas di scharged to |ocal water bodies.

H storically there were problens associated with inconplete separation of the emulsion. In
general carbureted water-gas plants were universally known to have chronic problens with the
separation process 2 and that the waste water containing oils and PAHs were typically discharged
into streans with sone of the oils depositing on the banks of the stream 3.

A pl ant design drawing dated April 28, 1941 revealed that in the past plant waste water was

di scharged to the Cooper River via a pipe at a location corresponding to the pre-1940 shoreline
4. It is of significance to note that prior to 1940 the Cooper River shoreline was |ocated

i mredi ately east of Concord Street. The shoreline was |ater extended to the east between 1941
and 1942 with the addition of fill material, an action which created the present day property
currently owned by the NPS. The routing of this discharge pipe woul d have placed the point of
rel ease in the general area of what is now the northwest corner of the NPS property.

1 Draft Final Renedial Investigation Report, Calhoun Park Area Site, Volune 1,
dated Septenber 1996, page 1-5.

2 U.S. Production of Manufactured Gases: Assessnment of Past D sposal Practices,
EPA/ 600/ 2-58/ 012, dated February 1968, pages 136-139.

3 U.S. Production of Manufactured Gases: Assessnment of Past D sposal Practices,
EPA/ 600/ 2-58/ 012, dated February 1968, pages 65-69,

4 MGEP Engineering Drawi ng, dated February 1, 1936. Revised April 28, 1941.
2.3 Previ ous I nvestigations and Contai nnent Measures

Prior to the R, several investigations had been preforned on the various portions of the
properties associated with this site. These individual investigations covered a variety of
separate topics including air quality in the craw space and apartnent interiors of Ansonborough
Homes, analysis of soil and groundwater sanples collected from Cal houn Park and Ansonborough
Homes, organi ¢ and inorganic analysis of surface water and sedi nent sanples collected fromthe
Cooper River.

During this tinme a Site Screening Investigation was conpl eted by SC DHEC on June 2, 1992 on the
site to gather the necessary information required to prepare the Hazard Ranki ng System ( HRS)
package. Based upon the results of this investigation, the site received a HRS score of 48.9 due
primarily to the human food chain threat 5. Listing the site on the National Priorities List
(NPL) has been suspended based on the present cooperation by SCE&G in performng the required
site activities.

On January 22, 1993, SCE&G entered into an ACCwith EPA to performa Renedial |nvestigation 6.
To the extent possible data fromprevious investigations were used for planning the

conpr ehensi ve sanpl i ng approach seen in the Renedial Investigation. The Rl was al so designed to
sanpl e additionally properties such as Ludens, NPS property, Canpsen property, Dockside

Condomi ni uns, and the Deyton property which had not been sanpled to date.

SCE&G retai ned Fluor Daniel GIl of East Pittsburgh, PA to conduct the work required to conplete
the RI/FS process. EPA and SC DHEC provi ded oversi ght of work conducted during the RI/FS. A
conplete listing of the docunments generated during the RI/FS process can be found in the | ndex
to the Admnistrative Record for this site. This RODis intended to summari ze key information
fromthe Administrative Record and provide the rationale for the sel ected response action
specified in Section 9.0. The reader is referred to the site Admnistrative Record for a nore
detail ed account of the information presented in this docunent.

5 PREscore 1.0 - HRS Docunentati on Record, Cal houn Park/ Ansonbor ough Hones/ Coal Gas,
6/ 10/ 92.
6 Administrative Order on Consent, dated January 22, 1993,



Three additional investigations were also performed concurrent with the Rl and later cane to
influence the R activities. These included the Killam Report, the PSI Report, and the Aquarium
Containnent Plan. During the early stages of the RI EPA had planned to investigate the NPS
property under a separate investigation. Meanwhile both the Gty of Charleston and the NPS were
performng separate investigations on this property concurrent with the RI. These reports were
titled the South Carolina Aquarium Site Investigation Results 7 and the Site Inspection

Charl eston Harbor Site 8 respectively. Data fromthese two reports were later included into the
Rl and al so used in support of risk assessnent cal cul ations.

The general area within the Gty of Charleston where the site is |ocated has been, and continues
to be, subject to aggressive construction efforts. Regulatory concerns over the planned
construction of a City aquariumon a contam nated portion of the site owned by the NPS led to
the creation of a containment plan. Utimately this containment plan was inplenmented to mnimze
potential discharges of contam nants fromthe construction activities associated with the
aquari um The contai nment systemas inplenmented consisted of a sand bl anket to minim ze
resuspensi on of contam nated sedinents, a tinber lagging wall to limt discharge of particul ates
to the subtidal area, and a silt curtain to contain sand fromthe sand bl anket which m ght be

di sturbed during construction. Follow ng the conpletion of the subtidal construction activities
a denonstrations report was generated which docunented the effectiveness of the contai nnent
system

During the Rl the Gty of Charleston began work to relocate an old stormdrain which traversed a
portion of the site. Because a portion of the stormdrain traversing the site was constructed of
brick with deteriorating nortar joints it was acting in part as a groundwater collection system
Stormwater fromoff site properties, and portions of the site groundwater which infiltrated the
deteriorating pipe, was discharged into the Cooper River. In order to mtigate this effect, and
to prevent the gravel bed required for the replacenent pipe fromacting in a simlar nanner
sheet piling was installed between the contam nated shall ow aquifer and the | ocation of the new
pi pe. A groundwater nonitoring plan was al so established to nonitor the effectiveness of the
sheet piling in preventing the future infiltration of contam nated groundwater in this area.

A second sedi nent contai nment systemwas later installed on another portion of the NPS property
in support of the construction of a tour boat dock. This second contai nnent system | ocated
south of the aquarium contai nment system was designed to address contam nated sedi nents present
at the point where the old stormdrain discharged into the Cooper River

The investigations and contai nnent nmeasures associated with both the aquari um construction and
the stormdrain were addressed during the early stages of the RI. During the conpletion of the
IR an oily sheen was observed on the surface of the Cooper River. This sheen was traced to seeps
al ong the banks of Cooper River at end of Charlotte Street. The seeps were observed to be

di scharging a oily tar substance with the lighter fractions floating to the surface of the
Cooper River while the heaver portions were observed flow ng underwater towards the river
channel. Two actions were initiated by SCEQG The first consisted of the installation of a
floating boomto contain the oily sheen floating on the surface. The second action consisted of
investigating the source of the material contributing to the seeps. These activities have since
been docunmented in a report titled Charlotte Street Investigation Report 9. The nitigation of
the source area responsible for these seeps, the contami nated sedinments resulting fromthe
seeps, and sedi nment contam nation docurmented in the Rl will be addressed in a separate ROD for
this site. On May 13, 1998 SCE&G signed a renoval AQCC which addresses an interimaction on these
seeps. This interimaction is currently underway to mtigate the discharge from

t hese seeps.

7 South Carolina Aquarium Site Investigation Reports, Killam Associ ates, dated Decenber
1994.

8 Site Inspection Charleston Harbor Site, PSI Inc., dated April 1994.

9 Charlotte Street Investigation Report, dated Decenber 1997



3.0 H GHLI GHTS CF COVWUN TY PARTI CI PATI ON

In May 1995, EPA issued a fact sheet to local citizens and public officials announcing the
initiation of RI/FS activities at the site. Concurrent with the rel ease of this fact sheet, the
Final RI/FS Wrk Plan docunents were submtted for public reviewto the information repositories
located at EPA's office in Atlanta, GA and the Charleston County Main Library in Charleston, SC
On May 1995, EPA held an R Kick-Of Public Meeting at the Charleston Public Wrks Building in
Charleston, SCto provide a description of the Superfund process, the work to be perforned, and
to answer any questions regarding the site.

In January 1998, EPA released a public fact sheet to provide the public with a summary of the
findings of the Rl and the human health Baseline Ri sk Assessnent. A public informati on session
was held on January 20, 1998, to discuss the infornmation presented in this fact sheet and to
answer site specific questions fromthe public. During March 1998, EPA rel eased the proposed
pl an public fact sheet which presented the proposed renedial action and al so recapped the R and
Basel i ne Ri sk Assessnent finding. The Final Rl Report, Final Human Heal th Baseline R sk
Assessnment (BRA), and other site related docurments were assenbled in an Adm nistrative Record
(AR) and submitted to the information repositories for public review concurrent with the rel ease
of the fact sheet.

A notice to area citizens regarding the proposed plan public nmeeting, the location of the |oca
information repository, and the initiation of a 60-day public comment period was published in
Charl eston's daily newspaper, The Post and Courier, on March 1998. Due to public interest and
explicit requests expressed during the previous public information session, the public coment
peri od was opened for 60 days from March 16, 1998, to May 15, 1998. The proposed plan public
neeting was held on March 16, 1998, at the Charleston Public Wrks Building and was attended by
approxi mately 50 people. At the request of local area residents an additional public infornation
session was held on April 28, 1998, to discuss risk assessnent issues and groundwat er

condi ti ons.

Public coments were received during the 60 day comment period. Each specific comrent, in
addition to EPA's specific response to these comments, is provided as an attachment to this ROD
titled as "Responsiveness Summary". A transcript of the March 16, 1998, public neeting and a
copy of all comments received during the 60-day public coment period have been provided as an
attachnent to this ROD

4.0 ADDI TI ONAL EARLY RESPONSE ACTI ONS

Previ ous early response actions, in the formof sedi nent contai nnent nmeasures, have been taken
at this site and are described in section 2.3. Additional actions are also planned for

contami nated soils and seeps at Charlotte Street and are currently bei ng addressed under a
Renmoval AQC. The rationale for this additional early response is two fold. The Gty of
Charleston will soon begin construction of the parking garage which when built would cover a
large portion of contam nated soils associated with this site. In order to renove the soils
while still accessible, and to mnimze exposure risk to the on-site construction workers, the
contam nated soils will be renoved prior to beginning the garage construction. Additionally the
seeps | ocated along the end of Charlotte Street have been discharging coal tar waste into Cooper
Ri ver since Novenber 1997. As such, a response action was deened necessary,

According to the Renoval ACC, which becane effective May 22, 1998, the work to be perforned wll
be as foll ows:

. Del i neation, excavation, and disposal of contam nated soils as presented in the
Cal houn Park Feasibility Study dated Novernber 1997, to a depth of 3 feet bel ow

I and surface and having an estimated vol ume of approxinately 6,080 cubic yards

. Further investigation and prevention or mtigation of the discharge of coal tar into
the Cooper River fromseeps along Charlotte Street.

5.0 SUMMARY COF SI TE CHARACTERI STI CS

This section provides a brief and concise overview of the site characteristics as assessed
during the site RI. The najority of the field activities perforned by SCE&G as presented in the



R 1 were performed between Novenber 1993 and January 1994. As previously nmentioned there were
two additional investigations performed concurrent with the Rl and the information eventually
assimlated into the Rl report. These investigations consisted of the Killam Report and the PS|
Report. Collectively these field investigations generated a vol um nous data base. The results of
these field prograns and appropriate concl usions have been presented in the followi ng technica
reports that are incorporated into the site Adm nistrative Record

. Draft Final, Renmedial Investigation Report, Cal houn Park Area Site, Volunmes 1 &
2, Fluor Daniel GTl (Septenber 1996)

. Feasibility Study, Cal houn Park Area Site, Fluor Daniel GIl (Novenber 1997)
South Carolina Aquarium Site Investigation, Killam Assoc, (Decenber 1994)

. Site Inspection Charleston Harbor Site, PSI Inc. (April 1994)

In the interest of brevity, the infornation presented in the above reports is not re-iterated

in this decision docunent. Rather, the conclusions of the Rl are presented in a nore qualitative
summary format to provide the reader with an overview. Specific human health risks posed by the
site constituents are summari zed in Section 6.1. deanup goals for all nedia addressed by this
response action are delineated in Section 7.1. The reader should refer to the site

Adm ni strative Record for a nore detailed account of this subject natter.

5.1 Physi cal Characteristics

This section provides a summary of infornmation regardi ng the physical characteristics of the
site including denography, neteorol ogy, topography, surface water hydrol ogy, and
geol ogy/ hydr ogeol ogy.

5.1.1 Denography

The site is located in the dowmntown area of Charleston, South Carolina. Current |and use for the
site, and adjacent properties consists of a mxture of comrercial and light industria

operations interspersed with pockets of residential areas. According to a docurent titled

Cal houn Street Corridor, prepared in 1989 by the Gty of Charleston planning comm ssion, plans
are underway to construct a parking garage on the current Cal houn Park property. Additiona
commer ci al devel opnent is planned for portions of the NPS property, the Canpsen property, and
portions of the property previously occupi ed by the Ansonbor ough Hones.

5.1.2 Meteorol ogy

The climate in Charleston, SCis tenperate and nodified considerably by the proximty to the
Atlantic Ccean. The narine influence is noticeable during winter when the | ow tenperatures are
soneti mes 10- 155F hi gher on the peninsula than areas ten mles inland. Likew se, summer high
tenperatures are generally a few degrees |ower than inland areas. The average daily naxi mum
tenperature ranges from90.2 5F in July to 57.8 5F in January. The average daily m ni mum
tenperature ranges from72.7 5F in July to 37.7 5F in January. Prevailing winds are northerly in
the fall and winter, and southerly in the spring and summer. The average precipitation ranges
from8 inches or more in July to 3 inches or less in Novenber. Late sunmmer and early fall is the
period of maximumthreat to the South Carolina coast from hurricanes.

5.1.4 Surface Water Hydrol ogy

Much of Charleston County is tidal estuary, including the area in which the site is |ocated. The
Charl eston Harbor and the Cooper River are tidally influenced and have a sem diurnal tide which
averages 5.2 feet. The Cooper R ver borders the site to the east. The site |ies above normal
high tide levels with the exception of localized tidal flooding of the stormdrain grates in the
Ansonbor ough Hones area to the south and portions of Charlotte Street to the north. The 50-year
stormsurge level for Charleston County is 11 feet above Mean Sea Level (MSL). A stormsurge to
this el evation woul d cause conplete flooding of the site

Surface water drainage at this site occurs as either overland flow or through a series of storm
wat er col |l ection piping. Wile the old underground brick archway mentioned in section 2.3 no



longer exists, it did transect a portion of the site for a nunber of years and influenced both
surface water and groundwat er hydrol ogy. The old brick archway ran due east al ong Cal houn Street
collecting the najority of stormwater fromthe site. This water was eventual |y di scharged into
the Cooper River. Hstorically the old brick archway term nated i nmedi ately east of the
intersection of Cal houn Street and Concord Street as the fill nmaterial conprising the NPS was
not in place until 1941. Followi ng the addition of the fill the brick archway was then extended
so that it could continue to discharge water into the Cooper River

5.1.5 Geol ogy/ Hydr ogeol ogy

The site is located in the discharge portion of the Atlantic Coastal Plain physiographic

provi nce. The Cooper Marl clay formation, a regional confining unit approxinately 260 feet

thick, is encountered at depths on-site ranging from68 to 85 feet below | and surface (BLS). The
Rl was limted to characterizing the shallow aquifer above the Cooper Marl confining unit.

Three water-bearing units (shallow, internediate, and deep sands) and two | ower perneability
units (shallow and internediate clays) were identified in the shall ow aquifer above the Cooper
Marl. A representative stratigraphic nodel of the site is presented graphically in Figure 5-1
Fromthe land surface to the top of the Cooper Goup, the stratigraphic units beneath the site
are 1lartificial fill; 2)upper clay; 3)internediiate sands; 4)internedi ate clay; 5)Iower sands
and 6)the Cooper Group. The presence and thickness of these |ayers vary across the site

As seen in the stratigraphic cross-sections, the site is covered with a layer of fill which
contains sand, silt, shells, gravel, including wood scraps and building rubble. The fill varies
in thickness between 4 to 15 feet bls and has an average hydraulic conductivity of 6.1 x 10 -3
cmisec. The water table stands within this unit at approxinmately 2 to 4 feet bls. The "A'-leve
wel I's and piezoneters, are located within this unit. The fill unit is underlain by an upper clay
unit which begins between 5 to 20 feet bls and extends to between 30 to 40 feet bls. In genera
the upper clay unit serves as a unit of |lower perneability with an average hydraulic
conductivity of 3.4 x 10 -7 cnisec, however, the presence of course grain particles and
hydraul i ¢ data suggest that appreciable | eakage nay occur though this upper clay in sone areas
As an additional note the upper clay layer within the general vicinity of the electrica
substation was |ikely breached during the installation and/or renoval of the gas hol der

Beneath this uppernost clay layer exists an intermediate sand/silt |ayer which is encountered
between 30 to 40 feet and extends to 50 to 65 feet bls. This unit is a water bearing zone with
an average hydraulic conductivity of 5.6 x 10 -3 cmsec. The internmedi ate sand/silt layer is
underlain by an internediate clay |ayer which is encountered between 50 to 65 feet extending to
60 to 75 feet bls. This clay layer serves as a unit of |ower perneability where present,
however, it is not present as a distinct clay zone across the entire site. Were present the
average hydraulic conductivity is 2.1 x 10 -8 cni sec.

A lower sand/silt unit is found beneath the internediate clay |ayer, encountered between 55 to
75 feet bls and extending to 60 to 85 feet bls before encountering the Ashley Fornation. The
average hydraulic conductivity of the lower sand/silt unit is 5.6 x 10 -3 cnisec. The Ashl ey
Formation is | ocated beneath the |ower sand/silt unit and is |ocated between 68 to 85 feet bls
This formati on consists of a dense cal careous sand and has an average hydraulic conductivity of
1.7 x 10 -7 cnisec. The internediate sand and | ower sand unit nay possibly be used locally
within Charleston County as a water supply, but no known shal |l ow groundwater wells are in use
within a four mle radius of the site. Drinking water to this area is supplied by the Gty of
Charl est on.

5.2 Nature and Extent of | npact

The nedia investigated as part of the R included soils, groundwater, and surface

wat er/ sedi nents. The sanpling locations are presented in Figures 2-2, 2-3, & 2-4. The follow ng
sections briefly discuss each nedia sanpl ed and the correspondi ng contaninati on present at the
sanpling | ocations.

<I MG SRC 98104C
<I MG SRC 98104D>
<I MG SRC 98104E>



5.2.1 Surface/ Subsurface Soils

Impact of the site to surface soils (defined as 0 to six inches BLS) and subsurface soils (soils
6 inches or greater BLS) were characterized by the collection of soil borings. CGenerally, this
effort included the collection of sanples fromareas likely inpacted by past operations. These
potential source areas of interest included the gas holder area, the relief holder area, and the
rosin wood treating operation (Fernoline Chenmical). Sanples were also collected throughout other
areas of the site. The sanpling locations are illustrated in Figure 5-2.

The nmajority of contami nants inpacting the soils at this site consist primarily of volatile and
sem -vol atil e organi ¢ conpounds. The ngjority of the sem -volatile organic conpounds consist of
PAHs, primarily Acenaphthene, Acenaphthyl ene, Anthracene, Benzo(G H, I)peryl ene, Fl uoranthene,

Fl uor ene, Napht hal ene, Phenant hrene, Pyrene, Benzo(A)anthracene, Benzo(A) pyrene,

Benzo(B) f | uorant hene, Benzo(K)fl uorant hene, Chrysene, D benz(A H) anthracene, and

I ndeno(1, 2, 3-CD) pyrene. The group of volatile organi c conpounds present are primarily the BTEX
group (benzene, toluene, ethyl benzene, and xyl ene).

The areas nost inpacted by contam nants include the gas holder, the relief holder, and soils
surroundi ng the waste di sposal pipe. Another concentrated area of contam nation was identified
at the northwest corner of Ludens property. Contam nant concentration ranges are presented in
Table 5-1. Both the PAH and BTEX groups are commonly associated with contam nation present at
manuf act ured gas pl ants.

5.2.2 G oundwat er
Shal | ow Sand Aqui fer

Eval uation of the extent of groundwater contami nation was focused prinarily on the fill aquifer
as evidenced by the 32 shallow "A" wells installed across the site. The prinmary contam nants
present in the fill aquifer consist of the BTEX group, the PAH group, and several inorganic
conmpounds. O ganic contaminants in the fill aquifer exceeding the MCLs include Benzene,

2, 4- D net hyl phenol, Benzo(a)pyrene, Benzo(A)anthracene, Benzo(B)fl uoranthene,

Benzo(K) f | uorant hene, Chrysene, |ndeno(1, 2, 3-CD)pyrene, Ethyl benzene, Carbazole, Chrysene,
Napht hal ene, and Tol uene. Inorgani ¢ contam nants exceeding the MCLs include Arsenic Cyanide,
Beryllium Lead, Mercury, Chrom um N ckel, and Copper. |soconcentration maps for sel ected
groundwat er contam nant plunes are presented in Figures 5-4, 5-5, & 5-6. These maps provide a
general indicator as to the extent of groundwater contam nation associated with this site which
exceed MCLs. As evidenced fromthese maps, portions of the contam nated groundwater plune are
di scharging into the Cooper River. Contam nant concentration ranges are presented in Table 5-2.



Table 5-1
Chenmicals Detected in greater
than 5% of Soil Sanples

Fr equency Range of Aver age Mean Background Region |11
Chemi cal of Detection Det ecti on Concentration(2) Concentration (2) Screeni ng Val ues (3)
(1) (ng/ kg) (no/ kg) (no/ kg) (no/ kg)
VOLATI LE ORGANI CS
Acet one 22/ 53 0.02 - 2 0. 48 0. 16 10000
Carbon Disul fide 5/ 53 0.003 - 0.04 0. 02 0. 03 10000
2- But anone 12/ 53 0.008 - 0.15 0. 05 ND 61000
Benzene 13/ 53 0.02 - 43 4.8 ND 99
Tol uene 10/ 53 0.004 - 100 15 ND 20000
Et hyl benzene 13/ 53 0.017 - 110 23 ND 10000
Xyl enes 9/ 53 0.013 - 150 24 ND 100000
BASE NEUTRAL ORGAN CS
D benzof uran 20/ 53 0.04 - 9 1.5 ND NA
Di - n-butyl pht hal ate 3/ 53 0.05 - 2 0. 60 ND 780
Car bazol e 15/ 53 0.023 - 3 0. 05 0. 09 140
Bi s(2- et hyl hexyl ) pht hal at e 8/ 53 0.035 - 6 0.99 0.08 200
PAHs
2- Met hyl napht hal ene 29/ 53 0.041 - 9 7.8 ND NA
Acenapht hene 19/ 53 0.053 - 26 3.5 ND 6100
Acenapt hyl ene 32/ 53 0.029 - 69 4.4 ND NA
Ant hr acene 42/ 53 0.024 - 37 3.0 0. 05 31000
Benzo(g, h, i) peryl ene 39/ 53 0.034 - 17 2.3 0.51 NA
Fl uor ant hene 51/ 53 0.030 - 52 6.8 0. 97 4100
Fl uor ene 25/ 53 0.053 - 59 6.4 ND 4100
Napht hal ene 34/ 53 0.051 - 160 13.6 ND 4100
Phenant hr ene 48/ 53 0.046 - 140 10 0.50 NA
Pyrene 48/ 53 0.042 - 69 8.2 0. 88 3100
Benzo( a) ant hr acene 49/ 53 0.037 - 38 4.2 0.38 3.9
Benzo( a) pyr ene 48/ 53 0.049 - 28 3.7 0.53 0.39
Benzo(b) f | uor ant hene 47/ 53 0.034 - 30 4.5 0.78 39
Benzo( k) f | uor ant hene 44/ 53 0.030 - 16 2.2 0.41 39
Chrysene 49/ 53 0.050 - 35 4.1 0. 57 390
Di benz(a, h) ant hracene 29/ 53 0.021 - 6 1.0 0.11 NA
I ndeno( 1, 2, 3- cd) pyrene 45/ 53 0.025 - 17 2.7 0.54 3.9



I NORGANI CS
Ant i mony
Arseni c
Bari um
Beryl I'i um
Cadm um
Chr omi um
Copper
Cyani de
Lead
Manganese
Mer cury
N ckel
Sel eni um
Thal I'i um
Vanadi um
Zi nc

NA- Not Avai | abl e
ND- Not Det ect ed

7/ 53
47/ 53
35/ 53

5/ 53

6/ 53
53/ 53
50/ 53
31/53
53/ 53
53/ 53
29/ 53
20/ 53
14/ 53

3/53
37/ 53
52/ 53

1- 36

3 - 250
6 - 1060
2 - 3.4
6 - 9.7
3 - 150
7 - 496
0.67 - 601
10.2 - 3530
14.1 - 1390
0.12 - 14

6 - 113
7 - 15.5
2-09.2
2

397
154

270

ND
13
288
ND
ND
21
58
ND
824
94
2.8
ND
ND
ND
37
506

41
1.6
7200
0. 67
51
510
3800
2000

510
31
2000
510

720
31000



Cheni ca

VOLATI LE ORGANI CS
Acet one
Benzene
Tol uene

Et hyl benzene
Xyl enes

BASE NEUTRAL ORGAN CS
Phenol

2- Met hyl pheno
4- Met hyl pheno
2, 4- D net hyl phenol

Di benzof uran

Car bazol e

Bi s(2- Et hyl hexyl ) pht hal at e

PAHs
2- Met hyl napht hal ene
Acenapht hene
Acenapht hyl ene
Ant hr acene
Benzo(g, h, i) peryl ene
Fl uor ant hene
Fl uor ene
Napht hal ene
Phenant hr ene
Pyrene
Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Chrysene
I ndeno( 1, 2, 3- cd) pyrene

Fr equency
of Detection

(1)

6/ 32
14/ 32
12/ 32
14/ 32
13/ 32

3/32
3/32
2/ 32
2/ 32
16/ 32
13/ 32
3/32

17/ 32
21/ 32
11/ 32
19/ 32
7/ 32
21/ 32
20/ 32
21/ 32
23/ 32
21/ 32
13/ 32
8/ 32
13/ 32
11/ 32
7/ 32

Table 5-2
Chenmicals Detected in greater
than 5% of Soil Sanples

Range of
Det ecti on
(ug/ L)
6 - 17
6 - 5200
2 - 1800
2 - 1200
4 - 1800
8 - 150
1 - 400
240 - 620
180 - 890
3 - 140
0.8 - 150
1- 22
1 - 1100
1- 370
0.6 - 140
0.5 - 210
0.8 - 10
1 - 410
0.6 - 290
0.7 - 5500
0.8 - 970
1 - 480
0.8 - 180
1- 38
1- 130
2 - 160
0.9 - 12

Aver age
Concentration(2)

(ug/'L)

11
571
214
200
280

58
197
430
535

40

49
8.0

157
66
23
34

2.7
52
48

782

108
51
29

9.1
23
31

Mean Background
Concentration (2)

(ug/'L)

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
2.0
ND
ND
ND
ND
ND
ND

Re
Scree

o o

gion |11 MCL
ni ng Val ues (3) Val ues (4)
(ug/L) (ug/L)

370 NA
0. 36 5
75 1000
130 700
1200 10000

2200

18
73

o s E
SE5555%5%

~ W

2

$S%

1100

150
150
150

110
. 092
. 0092
. 092

9.2
. 092

£2%Zn%2%%2%%2%%%%%%



I NORGANI CS

Arseni c 21/ 32 4 - 88 23 25 0.04 50
Bari um 21/ 32 203 - 1470 487 47 260 2000
Beryl I'i um 2/ 32 6 - 13 9.3 ND 0.016 4.0
Chr omi um 21/ 32 28 - 130 35 ND 18 100
Copper 10/ 32 8 - 5080 567 7.3 140 1300*
Cyani de 14/ 32 11 - 4480 832 ND 73 200
Lead 17/ 32 3 - 1920 322 52 NA 15
Manganese 32/ 32 178 - 3050 959 366 18 50**
Mer cury 27/ 32 0.2 - 15 3.5 0.5 1 2.0
Ni ckel 7/ 32 41 - 304 110 ND 73 100
Vanadi um 8/ 32 56 - 174 91 10 26 NA
Zi nc 25/ 32 26 - 2610 678 81 1100 5000* *

NA- Not Avai | abl e
ND- Not Det ect ed
*- Maxi nrum Cont am nant Level GCoal

(1) Sanpling date was January 1994.
(2) Average of detects only used when cal cul ati ng average and background concentrati ons.
(3) These val ues were obtained fromEPA Region Il R sk based concentrations technical guidance for selecting chemcals of potential concern.
Al values are based on a carcinogenic risk of 1E-06 and noncarci nogeni c hazard index of 0.1. EPA Region IIl screening values are based on a hazard quoti ent
of 1.0 for noncarci nogeni c conpounds. However, in accordance with Region |V guidance, the concentrations of noncarcinogeni c conmpounds
shown in the Region Il tables have been adjusted by a factor of 0.1 to reflect a concentration that woul d produce a hazard quotient of 0. 1.
The values listed represent tapwater criteria.
(4) Maxi mum Cont am nant Level (ML)



<I MG SRC 98104F>
<I MG SRC 98104G
<I MG SRC 98104H>

I nternedi ate and Deep Sand Aquifers

G oundwat er sanples were collected fromel even internedi ate and deep wells, designated "B' and
"D' respectively. The locations of these wells can be seen on the soil sanpling nmap desi gnated
as Figure 5-2. Constituents present in these wells include both BTEXs and PAHs, sone of which
were present in concentrations in excess of MCLs. No plune naps were presented for either of
these aquifers due to the relatively small nunber of data points taken. Because the extent of
contam nation within these aquifers were not well defined during the Renedial |nvestigation,
addi tional evaluation will be perfornmed as part of the renedial design to determine if

addi tional cleanup actions are warrant ed.

Anal ytical results fromall nonitoring wells were conpared to Maxi mum Cont am nant Level s (MCLs)
whi ch have been established to be protective of hunan heal th based on the use of site
groundwat er as a drinking water source. This conparison is conservative given that the

wat er-bearing units do not have sufficient capacity and that the groundwater near the Cooper
River is either saline or brackish, MIL exceedances were noted in either the shallow and/or
internediate water-bearing units for the follow ng constituents: Arsenic, Cyanide, Benzene,

2, 4- D net hyl phenol, Benzo(a)pyrene, Ethylbenzene, Beryllium Lead, Mercury, Chrysene,

Napht hal ene, Chrom um N ckel, and Copper. Contam nant concentration ranges are presented in
Tabl e 5-3.

An artesian well, designated as sanple M501M was al so sanpled as part of this investigation.
Low |l evel s of PAHs were detected within this well but were bel ow their correspondi ng MCLs.

Di oxi n sanpling was al so performed on the following three wells: BM01lA (background), AM 04A
(Ansonbor ough Hones), and CPMN 3 (Cal houn Park). Wile eight of the PCDDY PCDF congeners were
detected in the two on-site wells, exam nation of the 2,3,7,8-TCDD Toxicity Equival ent
Concentrations reveal ed that the concentrations present (<2 pg/l) were below the MCL of 30 pg/l.

5.2.3 NAPLs

The followi ng discussionis limted to the NAPL investigation as presented in the RI/FS. Shortly
follow ng the conpletion of the RI/FS, coal tar was observed di scharging from seeps near the
north east portion of the site (see section 2.3 Contai nnent Measures). Subsequent investigative
work has reveal ed the presence of additional NAPL source areas, other than the ones discussed in
the RI/FS, which are attributable to the M3P operations. As of the witing of this ROD

addi tional investigative work is currently underway to determ ne the extent of these source
areas and eval uate appropriate renedi al actions.

NAPLs conprise a broad class of conmpounds which are immscible fluids with densities greater
than water (DNAPLs), including PAHs, or lighter than water (LNAPLS).



Table 5-2
Cont ami nant Concentrati on Ranges
than 5% of Soil Sanples

Frequency Range of Aver age Mean Background Region |11 MCL
Chemi cal of Detection Det ecti on Concentration(2) Concentration (2) Screeni ng Val ues(3) Val ues(4)
(1) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l)
VOLATI LE ORGANI CS
Met hyl ene Chl ori de 1/11 17 17 ND 4.1 5
Acet one 1/11 11000 11000 ND 370 NA
Chl orof orm 1/11 37 37 ND 0.15 NA
Benzene 5/ 11 3 - 15000 4981 ND 0. 36 5
Tol uene 2/ 11 160 - 490 325 ND *75 1000
Et hyl benzene 3/11 250 - 3600 1540 ND 130 700
Xyl enes 4/ 11 6 - 2500 804 ND 1200 10000
BASE NEUTRAL ORGAN CS
Phenol 5/ 11 0.9 - 91 45 ND 2200 NA
2- Met hyl phenol 1/11 12 12 ND 180 NA
4- Met hyl phenol 1/ 11 37 37 ND 18 NA
2, 4- D net hyl phenol 1/11 130 130 ND 73 NA
Di net hyl pht hal at e 1/11 17 17 ND 37000 NA
D benzof uran 2/ 11 2 - 28 15 ND NA NA
Di et hyl pht hal ate 1/11 34 34 ND 2900 NA
Car bazol e 2/ 11 3 - 81 42 ND 3.4 NA
PAHs
2- Met hyl napht hal ene 2/ 11 210 - 370 290 ND NA NA
Acenapht hene 3/11 0.9 - 42 16 ND 220 NA
Acenapht hyl ene 2/ 11 26 - 62 44 ND NA NA
Ant hr acene 2/ 11 3-9 6.0 ND 1100 NA
Fl uor ant hene 2/ 11 2 - 12 7.0 ND 150 NA
Fl uor ene 2/ 11 16 - 54 35 ND 150 NA
Napht hal ene 6/ 11 3 - 3400 699 ND 150 NA
Phenant hr ene 3/11 0.8 - 44 21 2.0 NA NA
Pyr ene 2/ 11 2-9 5.5 ND 110 NA
Benzo( a) ant hr acene 1/11 2 2.0 ND 0. 092 NA
Benzo( a) pyr ene 1/11 1 1.0 ND 0. 0092 0. 20
Benzo(b) f | uor ant hene 1/11 1 1.0 ND 0. 092 NA
Chrysene 1/11 2 2.0 ND 9.2 NA



I NORGANI CS

Chr om um 8/11 13 - 68 30 ND 18 100
Cyani de 7/ 11 11 - 173 84 ND 73 200
Manganese 7/ 11 32 - 334 143 366 18 50*
N ckel 2/ 11 43 - 61 52 ND 73 100

NA- Not Avai | abl e
ND- Not Det ect ed

(1) sanpling date was January 1994.
(2) Average of detects only used when cal cul ati ng average and background concentrati ons.
(3) These val ues were obtained fromEPA Region Il R sk based concentrations technical guidance for selecting chemcals of potential concern.
Al values are based on a carcinogenic risk of 1E-06 and noncarci nogeni c hazard i ndex of 0.1. EPA Region Ill screening values are based on a hazard
of 1.0 for noncarci nogeni c conpounds. However, in accordance with Region IV guidance, the concentrations of noncarcinogeni c conmpounds
shown in the Region Il tables have been adjusted by a factor of 0.1 to reflect a concentration that woul d produce a hazard quotient of 0. 1.
The values listed represent tapwater criteria.
(4) Maxi mum Cont am nant Level (MCL)



Therefore, EPA adhered to the groundwater/NAPL site characterization strategy presented in EPA
OSWER Directive 9234. 2-25, @Quidance for Eval uating the Technical Inpracticability of G oundwater
Restoration (EPA 1993). This gui dance docunent advocates a strategy which delineates three
areas: 1) the NAPL entry location; 2) the NAPL zone or source area; and 3) the aqueous

contam nant plune. The entry locations are those areas where NAPL may have entered the
environnent and, therefore, is likely present in the subsurface. The NAPL zone or source area is
defined by that portion of the subsurface containing free-phase or residual NAPL. The aqueous
contam nant plune contains dissol ved phase constituents down gradient fromsource areas. The R
field programfocused on likely entry zones by utilizing informati on gathered on historica
operating procedures for the MaP. NAPL source areas and di ssol ved phase constituent plunes were
del i neated through the installation of nonitoring wells.

The general |ocations where neasurabl e thicknesses of DNAPLs were observed during the R include
wells CPMM¥3, MV 01A, MM 02B, and MZ-06A. Vells MM O1A and MM 02B contai ned NAPLs | ayer greater
than 0.5 feet. Additionally wells CM 05A, MZ-05A, and MM 12, were observed as having visua
traces of NAPLs. Consequently the occurrence of NAPL as reported in the Rl can be grouped around
the MaP; nore specifically the former gas holder, the former rail spur, and the forner oi

tanks. These areas constitute both the NAPL entry location and the NAPL zone or source area.
Wil e NAPL was present primarily within the shallow aquifer, it was al so observed in well M 02B
which is located within the internedi ate sand aquifer in the area adjacent to the gas hol der

5.2.4 Sedinents

The following information is provided as an overvi ew of the general sedinent conditions at the
close of the RI/FS. Wth the recent release of coal tar via seeps into the Cooper River, a new
source of sedinent contam nation has occurred. Interimmeasures are presently underway to stop
this discharge. The extent of contam nation associated with this release is under investigation
and will ultimately inpact any future plans for renediating the sedi nents. A second ROD will be
issued to address the sedinents once the sedinent investigation is conplete.

The nature and extent of inpact to the benthic comunity within the Cooper R ver was determ ned
by the analysis of seven sedi nent sanples. Additional sanples were also collected at the Cal houn
Street drain discharge point or outfall, the Cal houn Street manhol e, the Hassel Street outfall
and the Colunbus Street outfall. The sedinment sanpling locations are identified in Figure 5-3

The anal ytical results were then conpared to the relevant ecol ogical screening criteria; NOAA s
Ef fects Range-Low (ERL), Effects Range-Median (ERM and EPA's Sedinent Quality Criteria (for
addressing equilibriumpartitioning). In summary the data indicates that the primry
constituents present in site sedinents which exceeds ERLs, ERMs, and EPA's Sedinent Quality
Criteria would be the PAHs. Inorganic constituents including | ead, arsenic, cadm um and nercury
were present in sedinent sanples in excess of ERLs. Wth the exception of arsenic which appears
in the soils in concentrated areas surrounding the M3P, the renmining inorganic constituents do
not appear to be associated with the M3P operations.

Sedi nent sanpl es whi ch exceeded the screening | evels are clustered around two prinary areas: the
Cal houn Street drain outfall (SD-10) and the area adjacent to the NPS property. The
concentration of contam nated sedinents adjacent to the NPS property can be readily associ ated
with the previous M3P operation of a discharge pipe as discussed previously in section 2.1
Previous Site Qperations.

The contam nated sedinents |located at the Cal houn Street drain outfall suggest that the drain
has acted as a conduit carrying contam nated water and/or sedinment into the Cooper River. A
conpari son of sediment concentrations fromstations upgradi ent (sanple SD-11 at corner of

El i zabeth St. and Cal houn St.) and downgradi ent (sanple SD-10 at drai nage outfall in Cooper
River) of the site suggest that the source of contam nation entered the drain sonmewhere between
these two sanpling points. Wiile the contamination is consistent with the type of contam nation
associated with M3P operations (i.e. PAHs) an evaluation of the data did not reveal any
particul ar source or sources responsible for this contam nati on because the construction of the
drain pipe was such that it received water not only fromthe street stormgrates but also from
adj acent groundwater which infiltrated the pipe due to decaying nortar joints

Ecol ogi cal Assessnent



An ecol ogi cal assessnent was performed on a portion of the Cooper River adjacent to the site.
Thi s assessnent consisted of an investigation on benthic nmacroinvertebrates to evaluate their

i ndi vi dual abundance as well as their nunber and types agai nst a background | ocation. A
summation of the findings at the close of the RI/FS indicated that there were no significant

di fferences between the on site stations versus the off site stations. This conclusion was based
on conditions at the close of the RI/FS and prior to the recent rel ease of coal tar via seeps
into the Cooper River. This recent rel ease represents an additional contam nant source
potentially threatening ecol ogical receptors. The effect of this source area will be eval uated
during the sedinent investigation and di scussed under the same ROD as the sedi nents.

5.2.5 Surface Water

The following information is provided as an overview of the general surface water conditions at
the close of the RI/FS. Wth the recent release of coal tar via seeps into the Cooper R ver, a
new source of surface water contami nation has occurred and additional investigative work is
underway. Following conpletion of this ongoing investigation a second ROD will be issued to
address surface water/sedi ment contami nation on human heal th and the environnent.

Surface water sanples were collected from fl oodwat er surroundi ng Ansonborough Hones, Cooper

Ri ver surface waters, and three stormwater outfalls. BTEX, SVOCs, and PAHs were detected at the
poi nt where the Cal houn Street drain outfall enters the Cooper River (SW10). Additionally

di oxins were detected in surface water sanples collected fromthe Cooper River and the Cal houn
Street drain. These results were conpared to U S. EPA acute and chronic Anbient Water Quality
Criteria (AW . Wile surface water contam nation was present in surface waters surrounding the
site, the concentrations of these contam nants did not exceed the AWX standards. These sane
contam nants were also present in |low |levels throughout the study area, including sone of the
background | ocations. Wile there was no significant threat fromsurface water contamnation to
humans fromthis site at the close of R, the recent rel ease of contam nation via seeps will
require additional investigation as nentioned in the precedi ng paragraph.

6.0 SUWARY CF SITE R SKS

The human health baseline risk assessnent process provides the basis for taking action and
identifies contam nants and the exposure pathways that need to be addressed by the renedial
action. It estinmates what risks the site poses if no action were taken. This section of the ROD
sunmari zes the results of the human heal th baseline risk assessnment for this site. Environnental
risks are presently unresolved due to the on-goi ng discharge of coal tar from seeps as di scussed
in section 4. The environnental risks resulting fromthese seeps, in addition to the overall
environnental risk associated with this Site, will be evaluated under operable unit two and
addressed in a second RCD for this site.

The eval uation of hunman health risk associated with this site is discussed within three
docunents present in the Adm nistrative Record: the Baseline R sk Assessnent by Bl ack & Veatch,
the Revision to Ri sk Assessnent witten by EPA and the Assessnent of Risk for NPS which was
also witten by EPA. Typically the site risk is presented under one docunent and titled as the
Basel i ne Ri sk Assessnent. A discussion as to why these three docunents are pertinent in
assessing site risk is offered in the foll owi ng paragraphs.

Initially the baseline risk assessment docunent was subnitted to EPA in a draft format on August
1994 with a revision submtted on Cctober 1994 which was accepted as a final version. EPA then
di scovered several errors which remained in this docunent. To address these errors EPA generated
the Revision to Ri sk Assessnent dated July 1996. Meanwhile the Killam Report and the PSI Report
were generated. Followi ng a review of these two data sets, EPA initially decided to evaluate the
data separate fromthe R data, and present the results in the docunent titled "Assessnent of

Ri sk at the National Park Service Property, Decenber 11, 1995." This decision was based on two
considerations: the highly skewed sanple |l ocations, and that these soils would be renoved during
the aquarium construction. The sane exposed popul ati ons were exam ned, i.e., current

trespassers, future construction workers, and future residents, for contam nated soils. In
general the contam nant |evels, specifically inorganics, PAHs and PCBs were found in higher
concentrations in the ESI/Killamreports than in the R.

During the Feasibility Study EPA expanded this risk assessnment strategy and required that all
future calculations for Prelimnary Renediation Goals (PRGs) evaluate information within all



three data sets. As a result the Adm nistrative Record actually contains three sets of PRGs:
those in the revised BRA the Assessnment of Risk at the National Park Service Property, and
those found in the FS. The PRGs present in the FS are the nost representative of the genera
site conditions and are therefore maintained throughout this ROD. The foll owi ng di scussion
provides a generic outline for the processes used in all three docunents.

6.1 Human Heal th Basel i ne Ri sk Assessnent

The human health risk assessnment process consists of the follow ng major conponents: exposure
assessnent, toxicity assessnment, and risk characterization. The exposure assessnent involves the
identification of potentially exposed popul ati ons and pat hways, cal cul ation of nedi a-specific
exposure point concentrations fromdata generated during the R, and devel opnent of assunptions
regardi ng exposure frequency and duration. The toxicity assessnent utilizes existing

chem cal -specific toxicity information to determne the types of adverse health effects

associ ated with chem cal exposures, and the rel ati onship between nagni tude of exposure and
adverse effects. Carcinogenic risks are evaluated by factoring the intake of a chemical with the
sl ope factor for that contam nant. Non-carcinogenic risks are evaluated by conparing the intake
of a chemcal to the correspondi ng reference dose of that conpound. R sk characterization

conbi nes the exposure and toxicity assessments to quantitatively and qualitatively evaluate the
potential risks posed. The risk assessnment process concludes by the cal cul ati on of

nmedi a-specific cleanup levels that are adequately protective of human health. O eanup levels are
di scussed further in Section 7.1 bel ow

EPA enpl oyed a reasonabl e naxi mum exposure (RMVE) approach to estinate the potential exposures
and associated risks at the site. The RVE is the highest exposure that is reasonably expected to
occur at the site and is intended to estimate a conservative exposure case that is still within
the range of possible exposures. The exposure pathways evaluated in this assessnent included
incidental ingestion and dermal contact w th surface/subsurface soils, sedinents, and
groundwat er ingestion and inhalation

EPA eval uated the chemicals detected on-site according to their potential to produce either
cancer and/or non-cancer health effects. The carcinogenic risk range EPA has set for Superfund
cl eanups to be protective of human health is 1 x 10 -4 to 1 x 10 -6. For exanple, a cancer risk
of 1 x 10 -6 indicates that an individual has a 1 in 1,000,000 (or 1 in 10,000 for 1 x 10 -4)
increnental chance of devel opi ng cancer as a result of site-related exposure to a carci nogen
over a 70 year lifetinme under the specific exposure conditions at the site. EPA generally uses
the cumul ati ve benchmark risk level of 1 x 10 -4 for all exposures relating to a particular
mediumto trigger action for that nedium In other words, a carcinogenic risk greater than 1 x
10 -4 for soil would indicate that renedial action for soil is necessary. However, EPA nay
decide that a risk level less than 10 -6 (i.e., a risk between 10 -4 and 10 -6) is unacceptable
due to site-specific conditions and that renedial action is warranted

Non- cancer exposure estimates were devel oped using EPA reference doses to calcul ate a Hazard
Index (H). AH greater that 1 indicates that constituents are present at concentrations that
may produce harnful effects. The resultant carcinogenic and non-carcinogenic risks for the
future on-site construction worker, future on-site worker and future on-site resident are
provided in Table 6-1

The principle threat to human health and the environnent at this Site is fromexposure to

contam nated soils and groundwater. This is illustrated by the conceptual site nodel which

traces NAPLs migrating from M3P source areas through unsaturated soils and downward to the
groundwat er. The mi gration of NAPLs woul d continue through the saturated zone until encountering

zones of |lower perneability. This would result in exposure pathways consisting of contan nated

soils in the unsaturated and saturated zones, a dissol ved phase groundwater plune, and NAPL

source areas.

Potentially exposed popul ations to these pathways coul d i ncl ude both comrercial workers and
resi dential popul ati ons. Commercial workers are nost likely to be exposed to contam nat ed
surface and subsurface soils whereas future residential populations would |ikely be exposed to
contam nated surface soils and groundwater. It should be noted that while both comercial and
residential scenarios were evaluated the nost likely use of the property is conmerci al



Exposure
Pat hway

I nci dent al
I ngestion

Der mal Cont act

I nci dent al
I ngestion

Der mal Cont act

I ngesti on/
I nhal ati on

I ngesti on/
I nhal ati on

Total Risk

Foot not es:

LI FETI ME CARCI NOGENI C AND NON- CARCI NOGENI C RI SKS
I NDUSTRI AL AND RESI DENTI AL SCENARI OS

Construction

Wor ker

Cancer
Ri sk

4.0e -6

5.8 -7

7.13e -6 3.9e -3

Hazard
| ndex

1.9e -6 4.8e -4

NE

NE

2.4e -5

TABLE 6-1

On-Site Long Term

Wor ker
Cancer Hazar d
Ri sk I ndex
Sur face Soi
1l.1le -1 1.0e -5
7.4 -3 4.9e -6
Subsur f ace Soi
NE
NE NE
Shal | ow G oundwat er
NE NE
Deep G oundwat er
NE NE
1.5 -5 0. 075

*Total risk values fromexposure to deep groundwater.
groundwat er cal cul ated at 1.4e -3 (carcinogenic) and 230 (non-carci nogenic),
NE - Not evaluated for this receptor

5.2e -2

2.3e -6

NE

NE

NE

The tota

Fut ure Resi dent
(Chi Il d)

Hazard
I ndex 1

6.2e -5

8.9 -6

NE

NE

1.4e -3

5.0e -3

6700*

risk fromshal | ow

1.4e +0

9.4e -2

NE

2.3 +2

6. 7e +3



The eval uation of the comrercial workers and future residential populations within these
exposure scenarios resulted in unacceptable risk levels fromsoils and groundwater. As evi denced
in Table 1, risks under the construction worker and |ong termworker scenarios were |argely
driven by incidental ingestion and/or dermal contact with surface and subsurface soils. The risk
to future resident scenario was driven prinarily by exposure to groundwater. As footnoted in
table one, the total risk values were cal cul ated separately regardi ng the shall ow aquifer and
the deep aquifer as it is not expected that a given child would be exposed to both aquifers. The
contam nants which contribute significantly to the site risks are PAHs and arsenic.

For this Site, EPA believes that renedial action is warranted based on site-specific conditions
di scussed above. The followi ng sections eval uates the renedial alternatives considered for this
Site and their effectiveness in addressing these principal threats.

7.0 DESCRI PTI ON OF ALTERNATI VES

The followi ng section provides a summary of the renedial alternatives for soils and
groundwat er/ NAPL that were evaluated in detail in the Feasibility Study Report. Al alternative
cost estimates are expressed in 1997 dollars and are based on conceptual engineering, design and
construction. Total present worth costs include capital costs and operation/ nmai ntenance costs to
conpl etely finance the renedy over its planned life.

7.1 Devel opnent of O eanup Levels

A Final Feasibility Study was conpl eted in Decenber 1997 to devel op and eval uate cl eanup
alternatives that provide adequate protection of human health. This effort required the
derivation of cleanup levels for the media of concern: soils and groundwater/NAPL. O eanup
level s were necessary to identify areas to be addressed by EPA' s response action for the site
Based upon City of Charleston zoning plans and expected future commercial |and-use in the
general site area, EPA has selected soil cleanup levels to be protective of the construction

wor ker under a future commercial |and-use scenario. Gven the close proximty of the Dockside
Condominiuns to the site, potential exposure risks to residents were al so considered and as such
ultimately factored into the final cleanup |evels.

In the final analysis the cleanup |levels selected are actually protective for both construction
workers and future residents. This is possible because the cleanup | evel s chosen were on the
nore protective end of the risk range for protecting the future construction workers. As such
they also fall within the acceptabl e range of risk val ues which would be protective for on-site
resi dents.

7.1.1 Soi | s

The Remedi al Action (bjectives (RAGCs) for soils are focused on the protection of human health
and the protection of groundwater quality. Froma human heal th perspective the RAGs include
ensuring that soils exposure concentrations |evels are adequately protective for the follow ng
scenarios: the future construction worker, the future long termworker, and future residents.
The FS devel oped cl eanup levels for soils that were within EPA's protective risk range of 1 x 10
-4 to 1 x 10 -6 for these three scenari os.

The corresponding Prelimnary Renedial Goals (PRGs) were presented in the Rl and sunmarized in
Table 7-1 . These val ues were based on data presented in the risk assessnent. The PRGs are not
the concentrations above which all soils should be remedi ated. The PRGs are based upon the Upper
Confidence Limts 10 (UCL) in the sanme nanner as the risk assessnent used UCL in calculating the
soi |l exposure point concentrations for determning overall site risk. Because the UCL were used
in calculating the current site risk (3xI0 -5) it would follow that when back-cal cul ating from
an acceptable site risk value (1x10 -6) to a specific soil cleanup value, the resulting
concentrations should also reflect the UCL

10 The UCL, which followed the identical approach used in the Human Heal th Baseline R sk
Assessnent, defined the soil exposure point concentrations as the upper limt of the 95
percent confidence interval of the arithnetic nean.



PRGs were initially devel oped for carcinogenic PAHs, arsenic and beryllium Utimately beryllium
was renoved fromfurther consideration. This decision was based on the consideration that only
two of the 43 subsurface soil sanples exceeded the PRG cal cul ated for beryllium

When eval uating the potential risk associated with exposure to carcinogenic PAHs, the toxicity
associ ated with benzo(a)pyrene is used as a point of reference. The concentrati on of cPAHs can
be evaluated by relating the toxicity of each cPAH to benzo(a)pyrene. For exanple

benzo(a)ant hracene has a rel ative potency factor of 0.1. If the benzo(a)anthracene concentration
is 5 ng/kg, it is toxicologically equivalent to a BaP concentration of 0.5 ng/kg. These
concentrations are referenced throughout the remai nder of this ROD as Benzo(a)Pyrene toxicity
equi val ents, or B(a)Peq. The selected PRG for B(a)Peq is 1.7 ppmand the PRG for arsenic is 7.6

ppm

Based or Summers nodel results as presented in Section 8.2 of the Rl report, a cPAH soi
remedi al goal protective of groundwater was not necessary since such a goal woul d be severa
orders of nmagnitude greater than soil renediation |levels associated with direct or indirect
exposur es.

7.1.2 G oundwat er/ NAPL

A source area of subsurface NAPL in addition to an inpacted area of groundwater have been
identified at the site. The presence of NAPL as reported in the Rl can be grouped

around the M&P; nore specifically the former gas holder, the forner rail spur, and the
former oil tanks. The NAPL source areas that will be addressed are illustrated on Figure
7-1. The general locations for the placenment of recovery wells addressing the dissol ved
phase plume are also shown in Figure 7-1. This figure represents general |ocations for
both NAPL recovery wells and groundwater recovery wells. The exact |ocations and

nunber of wells nay be nodified or expanded based on renedi al design considerations.

<| M5 SRC98104| >

EPA has adopted the | ong-termrenedi ati on objectives for sites where NAPL is encountered in
groundwat er as presented in the EPA OSBVEER Directive 9234. 2-25, "Quidance for Evaluating the
Technical Inpracticability of Goundwater Restoration (EPA 1993)". In general EPA's
groundwat er/ NAPL renedi ati on objectives are:

. Renmoval or treatnent of NAPL to the nmaxi mum extent practicable
. Cont ai nnent of potentially non-restorable source areas; and
. Restoration of aqueous contam nant pl unes.

A phased approach for groundwater renediation will be used to achieve these objectives at this
Site. The initial effort will concentrate on renoval or treatnent of NAPLs previously identified
atthe former gas holder, the former rail spur, and the former oil tanks. This would typically
consi st of free-phase NAPL renoval aided by punp-and-treat. Renoval of NAPLs is anticipated to
have the effect of nmitigating the prinmary contanmi nant source responsi bl e for groundwater

contam nation at this Site. Concurrent with the NAPL renoval, additional actions will be
undertaken to restore the aqueous contam nant plunes to neet MCLs.

The NAPLs renoval will be nonitored to evaluate the practicability of such actions. Should
conpl ete source renoval or treatnment prove inpracticable, the use of mgration controls or
contai nnent neasures will be taken for the non-restorable source areas, The determ nation of
technical inpracticability will be made by EPA, in consultation with SC DHEC, based on
site-specific characterization data and renedy performance data. Such data woul d include, but
not necessarily be limted to



. A denonstration that contam nant sources have been renpbved and contained to the
nmaxi mum ext ent practicabl e;

. An anal ysis of the perfornmance of any ongoing or conpleted renedial actions;

. Predictive analysis of the tine franes to attain required cleanup | evels using
avai | abl e technol ogi es; and

. A denonstration that no other remedial technol ogies could attain the cleanup levels
within a reasonable tine frane.

Shoul d EPA ultinmately make a determination of technical inpracticability based on an eval uation
of the supporting data, the renedy woul d be re-eval uated and docunented by a RCD anendnent. The
groundwat er/ NAPL al ternatives developed in the FS Report and summarized in this ROD will focus
on a phased approach to achi eving the three groundwater/NAPL renedi ati on objectives |isted
above. Utimately it is it is expected that the MCLs listed beloww ||l apply to this Site
Carbazol e is the one exception where the value listed is based on risk-based cal cul ati on rather
than an MCL

<I M5 SRC 98104J>

GROUNDWATER CONTAM NANTS ( PPM

Cont am nant Maxi mum Det ect ed G eanup Goa
Arsenic 0. 088 0. 05
Cyani de 4.5 0.2
Benzene 5.2 0. 005
2, 4- D net hyl phenol 0. 89 0.7
Benzo( a) pyr ene 0. 038 0. 0002*
Et hyi benzene 1.2 0.7
Beryl | i um 0. 013 0. 004
Lead 1.9 0. 015
Car bazol e 0. 15 0. 005**
Mer cury 0. 015 0. 002
Chrysene 0.16 0. 020
Napht hal ene 5.5 1.5

Chrom um 0.13 0.1

N ckel 0. 30 0.1

Copper 5.1 1.3

Tol uene 1.8 1.0

*Represents PAHs as a group
**Based on actual risk calculation rather than MCL

7.2 Soil Alternatives

The following information presents the different cleanup alternatives which were initially
considered for renediating the contamnated soils at the Site

7.2.1 Aternative 1. No Action

The No Action Alternative entails performing no renedial activities and is included in
accordance with the NCP

7.2.2 Aternative 2: Natural Attenuation

This alternative would involve the processes of natural attenuation to degrade soi

contami nation over tinme. Natural Attenuation is dependent upon denonstrating that contam nant

l evel s are decreasing due to natural processes. The use of Natural Attenuation is dependent upon
several factors including the nonitoring of contam nant levels in soils, existing mcrobial

popul ations, nutrient levels, and el ectron acceptor conditions. This alternative will be
elimnated fromfurther consideration due to inplenentability constraints associated with the

pl anned devel opnent for the Site, specifically buildings and urban cover.



7.2.3 Alternative 3: Surface Cover/ Cappi ng

This alternative consists of utilizing a |ow perneability surface cover to isolate the

contam nated soil fromdirect human contact and reduce infiltration of surface waters through
these sane area. The surface cover woul d be constructed of |ow perneability soils or other man
made materials. This alternative will be retained for further eval uation.

7.2.4 Alternative 4. In Situ Biorenediation

This alternative involves the application of an electron acceptor and nutrients to enhance any
naturally occurring bi odegradati on which may be occurring at the Site. Potential electron
acceptors and nutrients could include oxygen, hydrogen peroxide, or nitrate which would be
introduced. into the contamnated soil. Due to inplenentability constraints associated with
bui | di ngs, an expected lengthy treatnent duration, and lack of fit with the planned site use,
this alternative will be elimnated fromfurther consideration.

7.2.5 Alternative 5: Excavation, Chem cal/Biological Treatnent, & Replacenent

This alternative would initially involve the excavation of contam nated soil. Debris would be
st eam cl eaned and di sposed of in a landfill. The soils would be added to a slurry reactor al ong
with a chemical oxidant. This slurry would then be dewatered foll owed by the addition of
nutrients and air into the reactors. Following this treatment the soil would be dewatered and
backfilled into the excavation. Due to inplenentability constraints including limted avail able
on-site space, this alternative will be elimnated fromfurther consideration.

7.2.6 Alternative 6: Excavation, Thermal Desorption, & Replacenent

This alternative would consist of excavating the contami nated soil and treating the soil in an
on-site low tenperature thermal desorption unit. This process requires heating the soil to

el evate the vapor pressure of the contam nants which woul d enabl e diffusion through, and

vol atilization from the soil. The treated soil would then be used to backfill the excavation
ar eas.

Thernmal desorption is affected by several factors including the type of contam nants present,
their concentrations in the soil, their desorption tenperature, and the duration of treatnent,
Due to space limtations, possible recalcitrant contam nants, and public relation concerns
within this highly populated area, this alternative will be elimnated fromfurther

consi derati on.

7.2.7 Aternative 7. Excavation & Of-Site Incineration

This alternative would involve excavating the contam nated soil and transporting themto an
off-site facility for incineration. The excavated areas woul d then be backfilled with clean fill
material. This alternative is generally effective for treating simlar sites and will be
retained for additional evaluation.

7.2.8 Aternative 8. Excavation & Of-Site Landfill

This alternative involves excavating the soils followed by transportation to an off-site
landfill. Followi ng excavation, the area will be backfilled with clean fill. Presently the waste
associated with MaPs are not subject to the Land D sposal Restriction but are regul ated as

hazar dous because they typically exhibit a toxicity characteristic of hazardous waste, nost
often due to the concentration of benzene. Overall this still remains a viable alternative and
will be retained for eval uation.

7.3 Shal | ow G oundwat er

The followi ng sections address the renedial alternatives for shallow groundwater. In the context
of the site w de groundwater objectives this requires addressing both the dissol ved phase
portion of the plume in addition to the renoval or treatment of NAPLs. The renoval or treatnent

of NAPLs is referenced to as source renoval in these follow ng sections.

7.3.1 Alternative 1. No Action



The No Action Alternative would | eave the Site groundwater untreated. Long termnonitoring of
the groundwat er woul d be included to nonitor site specific contam nants of concern. The No
Action alternative is retained throughout the FS in accordance with the NCP

7.3.2 Alternative 2: Institutional Controls

Under this alternative no renediati on woul d be perfornmed and site groundwater would renain
untreated. This alternative would involve inposing restrictions on the future uses of
groundwater at the Site. These institutional controls would consist of deed restrictions and
access restrictions. This alternative will not be retained for further evaluation as it is not
capabl e of neeting the three groundwater objectives stated in section 7.1 Devel opnent of d eanup
Levels. Wiile this alternative will be elimnated as a stand-alone alternative, it will be
conbined with other alternatives to address contam nated shal | ow groundwat er.

7.3.3 Aternative 3: Institutional Controls, Source Renoval, Phytorenediation, and Natura
Attenuation

This alternative utilizes institutional controls as nentioned in the preceding alternative in
conbi nation with several other processes including source renoval (NAPLs), phytorenediati on and
natural attenuation. Source renoval would consist of extracting NAPL from known NAPLs | ocations
via recovery wells followed by either reuse, energy recovery, or destruction of recovered
material. The phytorenedi ation would involve the planting of specifically selected tree species
which are theoretically capable of breaking down the contam nants present in the groundwater.
The natural attenuati on approach woul d assess el ectron acceptors and nutrients in addition to
eval uating the microbiol ogi cal populations and conditions. Wiile there is no evidence that this
particul ar conbi nati on of processes would be effective for the site specific contam nants and
conditions, it has the potential to work under limted conditions. As such it will be retained
for further evaluation

7.3.4 Aternative 4: Institutional Controls, Source Renoval, Phytorenediation, and
In Situ Biorenediation

This alternative would utilize those technol ogi es/ processes described in alternative 3 but
repl ace natural attenuation with in situ biorenediation. This would require the application of
an el ectron acceptor and nutrients to the shallow groundwater in order to stinulate biologica
degradation of the contami nants. Wiile this alternative is considered to be marginally

i npl enentabl e due to constraints of placement and access to injection points, it will be
retained for further consideration

7.3.5 Aternative 5: Institutional Controls, Source Renoval, Phytorenediation, G out
Curtain, Vertical Wlls, Separation, Filtration, GAC, and POTW D scharge

This alternative would utilize a portion of the technol ogi es/ processes described in alternative
4 (institutional Controls, Source Renoval, Phytorenediation) in conbination with a downgradi ent
grout curtain to contain groundwater. Additionally this alternative also includes the extraction
of the dissol ved phase groundwater plune. This extracted groundwater woul d then undergo
separation, filtration, and granul ar activated carbon treatnment before discharging to a sanitary
sewer system (POTW. Although site specific conditions would result in inplenmentation
constraints for this alternative (existing electrical substation and underground utilities),
this alternative will be retained for further eval uation

7.3.6 Alternative 6: Institutional Controls, Source Renoval, Phytorenediation, Sheet Piling,
Vertical Wlls, Separation, Filtration, GAC, and POTW D scharge

This alternative would utilize the technol ogi es/ processes described in alternative 5 but woul d
substitute sheet piling for the grout curtain. The sheet piling would essentially act to retain
the groundwater in a manner simlar to the grout curtain. This alternative has been elinm nated
fromfurther consideration due to the inplenmentation difficulties, especially those associ ated
with installing sheet piling in areas having underground utilities.

7.3.7 Aternative 7: Institutional Controls, Source Renoval, Phytorenediation
Interceptor Trenches, Separation, Filtration, GAC, and POTW D scharge



This alternative is a variation of alternative 6 and uses interceptor trenches instead of sheet
piling. The interceptor trench or trenches would act as a barrier to the mgration of shallow
groundwater. Due to inplenentation difficulties associated with the presence of underground
utilities, this alternative was elimnated fromfurther consideration.

7.3.8 Aternative 8: Institutional Controls, Source Renoval, Phytorenediation,
Vertical Wlls, Separation, Filtration, GAC, and POTW D scharge

This alternative is sinmlar to alternative 5 with the exception of omtting the grout curtain
and in turn depending entirely upon the use of vertical wells to attain hydraulic control.
Because this alternative would potentially address the groundwater objectives for this site,
it will be retained for further eval uation.

7.4 I nt er redi at e G oundwat er

This section presents alternatives devel oped to address contam nated groundwater in the
internedi ate aquifer.

7.4.1 Aternative 1. No Action

The No Action alternative would | eave the internediate groundwater untreated. Long term
nonitoring of the internediate groundwater woul d be included to determ ne groundwater conditions
over tine. This alternative is retained throughout the FS in accordance with the NCP.

7.4.2 Aternative 2. Institutional Controls

Under this alternative no renediati on woul d be perfornmed and site groundwater would renain
untreated. This alternative would involve inposing restrictions on the future uses of
groundwater at the Site. These institutional controls would consist of deed restrictions and
access restrictions. This alternative will not be retained for further evaluation as it is not
capabl e of neeting the three groundwater objectives stated in section 7.1 Devel opnent of d eanup
Levels. Wiile this alternative will be elimnated as a stand-alone alternative, it will be
conbined with other alternatives to address contam nated shal | ow groundwat er.

7.4.3 Aternative 3: Institutional Controls and Natural Attenuation

This alternative utilizes institutional controls as nentioned in the preceding alternative in
conbi nation with natural attenuation. The natural attenuation approach woul d assess el ectron
acceptors and nutrients in addition to evaluating the mcrobial populations and conditions.
Wiile there is no evidence that this particular conbi nati on of processes would be effective for
the site specific contamnants and conditions, it has the potential to work under limted
conditions. As such it will be retained for further evaluation.

7.4.4 Aternative 4: Institutional Controls and In Situ Biorenediation

This alternative would utilize the institutional controls described above in conjunction with
in situ biorenediation. Biorenediation would be approached through the application of an

el ectron acceptor and nutrients to the groundwater to stinmulate biological degredation of the
contami nants. Wiile this alternative is considered to be marginally inplenentable due to
constraints of placenent and access to injection points, it will be retained for further
consi derati on.

7.4.5 Aternative 5: Institutional Controls, Vertical Wlls, Separation, Filtration, GAC,
and POTW Di schar ge

In addition to the institutional controls this alternative would include the installation of
vertical wells to renove internediate groundwater for treatnent and hydraulic control.
Additionally this alternative also includes the extracti on of the dissol ved phase groundwater
plume. This extracted groundwater woul d then undergo separation, filtration, and granul ar
activated carbon treatment before discharging to a sanitary sewer system (POTW. This
alternative will be retained for further eval uation.

8.0 SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES



The objective of this section of the RODis to evaluate the rel ative performance of the
alternatives with respect to the nine evaluation criteria, so that the advantages and

di sadvant ages of each are clearly understood. The Threshold Criteria nmust be net for an
alternative to be selected. These criteria are presented in Sections 8.1 and 8.2, followed by a
di scussion presented in the foll owing medi a-specific subsections: 1) soils; 2) shallow
groundwat er; and 3) internediate groundwater. Sections 8.3 through 8.7 present the Bal anci ng
Criteria, which are used to weigh the maj or advantages and di sadvantages of each renedi a
alternative. The discussion in these Sections is organized using the sane nedi a-specific
subdi vi sions. Sections 8.8 and 8.9 discuss State Acceptance and Community Accept ance,
respectively.

8.1 Overall Protection of Human Health & the Environnent

Overal |l protection of human health and the environment addresses whether each alternative
provi des adequate protection of human health and the environnment and descri bes how ri sks posed
t hrough each exposure pathway are elimnated, reduced, or controlled through treatnent,

engi neering controls, and/or institutional controls

8.1.1 Soi

Four renedial action alternatives for soil were retained for detailed evaluati on. These include

. Alternative 1. No Action;

. Alternative 3: Surface Cover/ Cappi ng;

. Alternative 7: Excavation & Of-Site Incineration; and
. Alternative 8: Excavation & Of-Site D sposa

In the follow ng anal ysis these alternatives are conpared to one anot her against the nine
criteria. The relative advantages and di sadvantages of each alternative are also summarized in
the follow ng table.

<| MG SRC 98104K>
Overal|l Protection of Human Health and the Environnent

Alternative 7, Excavation & Of-Site Incineration, and Alternative 8, Excavation & Of-Site Land
filling, both provide the nost protection to human health and the environnment through the
renmoval of inpacted soil thereby preventing potential future exposure. Both of these
alternatives are considered the nost effective alternatives in neeting this criteria.

Alternative 3, Surface Cover/Capping, would provide limted protection for sone exposure

pat hways but not to the future on-site construction workers. It also does not address the soi
to groundwater pathway for mgration of contam nants. The No-Action alternative woul d not
provi de adequate protection of human health and the environnent and is not considered effective
in nmeeting this criteria

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

Alternatives 7, and 8 coul d be designed appropriately to be in conpliance with all federal and
state applicable or relevant and appropriate requirenents (ARARs) and are all considered
effective in neeting this criteria. Alternative 3, Cover/Capping nay neet action specific and

| ocation-specific ARARs but may not neet chem cal -specific ARARs. The No Action alternative does
not neet the ARARs for protecting human health and the environnent and is considered i neffective
in nmeeting this criteria

Short-Term Ef fecti veness

Wiile alternatives 3, 7, and 8, are capable of neeting this criteria to varying degrees,
Alternative 3, Surface Cover/Capping, would be the nost effective in neeting this criteria.
Alternatives 7 and 8 are least effective in neeting this criteria due to short termrisk
associ ated with worker exposure during excavation and transportation activities. Alternative 1
No Action, would have no short term effectiveness.

Long- Term Ef f ecti veness



Alternatives 7 and 8 would both provide the greatest |ong-termeffectiveness due to renoval of
the inpacted soil. Because Alternative 7 includes destruction of inpacted soil via incineration,
it would be the best choice in neeting the long-termeffectiveness criteria. Alternative 3,
Surface Cover/ Cappi ng, would be sonewhat | ess effective over the long termsince it would rely
on periodi c mai ntenance of the cover/cap to maintain its integrity. The No Action alternative
woul d not provide any long termeffectiveness.

Reduction of Toxicity, Mbility, or Vol ume

Alternative 7, Excavation and Of-Site Incineration, would reduce the toxicity, nmobility, and
vol ume of inpacted soil and is considered to be the nost effective alternative in neeting this
criteria. Alternative 8, Excavation & Of-Site Landfilling, provides a reduction in toxicity
and nobility but does not reduce the volume and is therefore slightly less effective in neeting
this criteria. Alternative 3, Cover/Capping, would also reduce nobility and toxicity. The No
Action alternative would not effectively neet this criteria.

Inpl ementability

The No Action alternative neets this criteria and would al so be the easiest alternative to
inplenment. Alternative 3, Cover/Capping, is also readily inplenentable for this site.

Alternative 7, Excavation & Of-Site Incineration, and Alternative 8 Excavation & Of-Site
Incineration, would be inplenentable but are also the nost difficult of the alternatives to
i npl enent .

Present Worth Costs

Since there would be no costs associated with the No Action alternative, it is inherently the
nost desirable in nmeeting this criteria. Alternative 3, Cover/Capping ($458,000) is nore
expensive than the No Action alternative but considerably |less costly than alternatives 7
($7,570,000) and 8 ($2,280,000). Alternative 7, Excavation & Of-Site Incineration, and
Alternative 8, Excavation & Of-Site Incineration, would be considered the nost expensive to
inplenent and are the |least desirable froma cost al one consi derati on.

8. 1.2 Shal | ow G oundwat er / NAPL

As discussed previously, in Section 7.1.2 the renedial action objectives for sites where NAPL is
encountered in groundwater consists of the follow ng:

Renmoval or treatnment of NAPL to the naxi mum extent practicable; Containment of potentially
non-restorabl e source areas; and Restoration of aqueous contam nant pl unes.

Five alternatives were retained for conparative eval uation of the shallow groundwater. These
alternatives consist of the follow ng:

. Alternative 1: No Acti on;

. Alternative 3: Institutional Controls, Source Renoval, Phytorenediation,
and Natural Attenuation;

. Alternative 4: Institutional Controls, Source Renoval, Phytorenediation,
and In Situ Biorenediation;

. Alternative 5: Institutional Controls, Source Renoval, Phytorenediation,
Gout CQurtain, Vertical Wlls, Separation, Filtration, GAC, & POTW
Di scharge; and

. Alternative 8: Institutional Controls, Source Renoval, Phytorenediation
Vertical Wlls, Separation, Filtration, GAC, & POTW Di scharge.

Wth the exception of Alternative 1, the No Action alternative, all remaining alternatives
i nclude source renopval in accordance with the first renedial action objective. The remaining
alternatives differ in their approach to addressing the renaining two objectives, specifically



that of containing potentially non-restorable source areas and restoration of
<| MG SRC98104L>
Overall Protection of Human Health and the Environnent

The prinmary conponent of this evaluation criterionis the ability of a renedial alternative to
achi eve the renedial action objectives established for groundwater. This woul d consist of the
renmoval , treatnent and contai nment of NAPL and the contai nment and restoration of aqueous
contami nant plunes. Alternatives 5 and 8 would neet these objectives and is therefore considered
to be two alternatives nost protective of human health and the environnent, These technol ogi es
have been wel| established at other sites.

Alternatives 3 and 4 nay be capable of neeting this criteria under controlled conditions,
however, such site specific conditions were not effectively established as of the witing of
this ROD. It would followthat there is sone uncertainty as to their effectiveness in neeting
the criteria of overall protection of human health and the environment. Limtations on |ocations
for tree planting is limted and irregularly spaced which could inpact the effectiveness of

phyt orenedi ati on

Since the no-action alternative does not include active nmeasures to address groundwat er/ NAPL
except for what is planned under the InterimRenmedial Action, this alternative is not
protective.

Conpl i ance with ARARs

Section 121(d) of CERCLA requires that remedial actions at CERCLA sites at least attain legally
applicable or relevant and appropriate federal and state requirenents, standards, criteria and
limtations which are collectively referred to as ARARs, unless such ARARs are wai ved under
CERCLA Section 121(d)(4). Applicable requirenents are those substantive environnental protection
requirenents, criteria, or limtations promul gated under federal or state law that specifically
addr ess hazardous substances, the renedial action to be inplenented at the site, the |ocation of
the site, or other circunstances present at the site. Relevant and appropriate requirements are
those substantive environmental protection requirenents, criteria, or limtations pronul gated
under federal or state |aw which, while not applicable to hazardous nmaterials found at the site
the remedial action itself, the site location or other circunstances at the site, neverthel ess
address problens or situations sufficiently simlar to those encountered at the site that their
use is well-suited to the site. Conpliance with ARARs addresses whether a renedy will neet al

of the ARARs of other federal and state environmental statutes or provides a basis for invoking
a waiver.

Alternatives 3, 4, 5 and 8 were evaluated with respectto action-specific, chem cal-specific,
and | ocation-specific ARARs. Alternatives 3, 4, 5, and 8 all incorporate technologies to contain
and/ or potentially recover NAPL and inpacted groundwater fromthe source areas on-site. Wile
achi evenent of MCL-based cleanup levels may be technically inpracticable at sites with NAPL
contam nation, Alternatives 5 and 8 incorporate a series of extraction wells that are expected
to have a beneficial inpact on the restoration of dissolved-phase aqueous plunes downstream of
the source area in the former Treatment Area. Therefore, Aternatives 5 and 8 provide the

hi ghest degree of conpliance with ARARs.

Alternative 3 relies solely on phytorenediation and natural attenuation for groundwater

contai nnent and restoration and therefore receives a lower rating for this criterion. Wile
research does indicate that phytorenediation via trees can successfully treat groundwater

contam nated with BTEX and sone i norgani ¢ conpounds under controlled conditions, there is no
research indicating their effectiveness on PAH contam nated groundwater. O her phytorenedi ation
studi es, using grasses to renedi ate PAHs, have shown sonme effectiveness on soils but not
groundwater. Additionally these studies were limted to anthracene and pyrene in soils and not
groundwater. In a simlar nanner Alternative 4 relies entirely upon phytorenmediation and in situ
bi orenedi ati on for containnent and restoration and therefore receives a |lower rating than
alternatives 5 and 8.

Short-Term Ef fecti veness



Short-termeffectiveness refers to the period of tine needed to conplete the renedy and any
adverse inpacts on hurman health and the environnment that may be posed during construction and
inpl enentation of the renedy until Performance Standards are achieved. The prinary factors
influencing ratings for short-termeffectiveness are potential adverse inpacts to the comrunity
and/ or remedi ati on workers during site construction activities, potential environnmental inpacts
and duration of remedy inplenentation activities.

None of the alternatives were significantly better than the others with regards to short-term
effectiveness. Alternatives 3 and 4 can be inplenented quickly with mninal disruption yet the
growt h period required for phytorenedi ati on woul d require several grow ng seasons to reach its
maxi mum ef fecti veness. Alternatives 5 and 8 could be effective within a relatively short tine
frame but woul d have potential short-termrisk associated with worker exposure to contani nated
groundwat er recovered during the initial installation. For these reasons alternatives 3 and 4
received a slightly higher rating for short-termeffectiveness than alternatives 5 and 8. The No
Action alternative woul d not be considered to have any short-term effectiveness.

Long- Term Ef f ecti veness

Long-term effecti veness and pernanence refers to expected residual risk and the ability of a
remedy to nmaintain reliable protection of human health and the environnent over tine, once
Performance Standards have been net. This criterion includes the consideration or residual risk
and the adequacy and reliability of controls.

Wiile alternatives 3, 4, 5, and 8 may all effectively neet this criteria, the long-term
effectiveness for alternatives 5 and 8 have been better docunmented than for alternatives 3 and
4., Once again it should be noted that the technol ogies associated with alternatives 3 and 4 may
be capabl e of neeting this criteria under controlled conditions, however, such site specific
condi tions have not been effectively established for this site to date. Due to the uncertainty
associated with alternatives 3 and 4, alternatives 5 and 8 received the higher ratings for
long-termeffectiveness. The No Action alternative is considered ineffective in regards to

I ong-term ef fectiveness.

Reduction of Toxicity, Mbility or Vol ume

This criterion evaluates the reduction in toxicity, nobility or volune through the treatnent
t echnol ogy conponents of the renedial alternatives.

Alternatives 5, and 8 will reduce the TW of the contam nants of concern in, shallow groundwat er
and as such received the highest ratings anong the alternatives when eval uated against this
criteria. Alternatives 3 and 4 will likely reduce the nobility, volune, and to a | essor extent
sone of the toxicity associated with groundwater contami nation via phytorenedi ation. Wile
phytorenedi ati on nay act to contain the groundwater it is not expected to effectively degrade
all the contami nants of concern. The No Action alternative would not effectively reduce the TW.

Inpl emrentability

This criterion addresses the relative ease of renedy inplenentation and the availability of
treat nent technol ogi es necessary to neet Performance Standards

The No Action alternative is considered the nost effective in neeting this criteria. Al the
remai ning alternatives are inplenmentable yet require varying degrees of effort for their
inplenentation. Alternative 3 would require the | east anobunt of effort anong the renaining
alternatives. Alternative 5 would be the |least inplenentable due to the najor construction
associated with the grout curtain.

Present Worth Costs

This criterion evaluates the present worth costs of the devel oped renedial alternatives. Since
there woul d be no cost associated with the No Action alternative other than groundwater
nmonitoring, it receives the highest rating anong the alternatives for this criteria at $307, 000
Alternative 3 is the second |east costly alternative ($1,426,000) followed closely by
alternative 4 (%$1,931,000). The renmaining alternatives (5 and 8) represent a substantia

i ncrease cost over the other alternatives at $4, 961, 000 and $5, 463, 000



8.1.3 Internedi ate G oundwater

The groundwater renedial action objectives for the internedi ate groundwater are simlar to those
applied to the shallow groundwater in section 8.1.2. The renedial action objectives for sites
where NAPL is encountered in groundwater consists of the follow ng:

. Renmoval or treatnent of NAPL to the maxi mum extent practicable
. Cont ai nnent of potentially non-restorable source areas; and
. Restoration of aqueous contam nant pl unes.

The Rl reveal ed the presence of both NAPL and a di ssol ved phase contam nant plune within the
internediate aquifer. Wile NAPL appears to be isolated within the area of the gas holder, the
extentof the dissol ved phase contam nant plune was not well defined during the RI. Because the
extent of the dissolved groundwater contam nant plune within the internediate aquifer was not
wel | defined during the Rermedial Investigation, additional investigation will be perforned to
characterize the extent of this contam nation and presented as operable unit two under a
separate ROD. This ROD will address the issue of source renoval (and disposition of this source)
for the intermediate aquifer within the Sel ected Renedy section of this ROD.

8.8 STATE ACCEPTANCE

SC DHEC does concur with EPA's sel ected renedy described in Section 9.0. The SC DHEC concurrence
letter is attached to this ROD as Appendi x A. SC DHEC believes that EPA' s selected remedy will
be of benefit in the reduction of risk at the site achieving long termprotecti on of hunan

heal th and the environnent.

8.9 COWUN TY ACCEPTANCE

A public neeting was held on March 1998 to di scuss the renedial alternatives under consideration
and EPA's Proposed Plan for cleanup of the Cal houn Park Superfund Site. A 60-day public coment
period on EPA's Proposed Plan was held from March 16, 1998 to May 15, 1998. A copy of al
comrent s received, EPA's response to these comments, and a verbatimtranscript of the March 1998
neeting are attached to this ROD as Appendi x B, The Responsiveness Summary. |n general the
community expressed acceptance with EPA' s Proposed Plan as presented during the public neetings.

9.0 THE SELECTED REMEDY

This section of the docunent provides a description of the conponents of EPA' s sel ected renedy
on Qperable. Unit One for the Cal houn Park Superfund Site in Charleston, South Carolina. The
Performance Standards and other ARARs of EPA's selected remedy are delineated in the sections
that follow The renedy descri bed has been sel ected under the authority granted in CERCLA and is
consistent with the requirenents of the NCP. EPA's selected renedy is based upon a ful
consideration of remedial alternatives and all comments received during the 60-day coment
period on the Proposed Plan. Cost details of EPA' s selected renedy are delineated in Section

9. 4.

9.1 Soil - Excavation and Of-Site D sposal

The overall objective of the soil conponent of EPA's selected remedy is to provide for adequate
protection of the construction worker under a future industrial |and-use exposure scenario. As
di scussed in Section 6.0 of this docunent, EPA's Human Heal th Baseline Ri sk Assessment utilized
conservative exposure pathways and assunptions to estinmate the potential risks posed to the
future on-site worker. Under the future industrial exposure scenario, unacceptabl e carcinogenic
and non-carcinogenic risks were calculated for the future on-site worker exposed to subsurface
soils (six inches to water table). Exposure pathways quantified were incidental ingestion of and
dermal contact with soils.

EPA' s Human Heal th Baseline Ri sk Assessnent devel oped cl eanup | evels for surface and subsurface
soils within EPA's protective risk range of 1 x 10 -4 to 1 x 10 -6 . The soil renedy consists of
the excavation of an estimated 6,080 tons of inpacted soil with subsequent off site disposal in
an approved landfill. EPA's selected soil renedy will elimnate exposure to unacceptabl e
concentrations of constituents in soil and permt beneficial future use of the property.



Al excavation activities shall be conducted in a manner which provides adequate short-term
protection of on-site workers, and minimzes disruptions to |ocal businesses and adjacent

nei ghbor hoods. Air nonitoring during active excavation shall be inplenmented for the protection
of on-site workers and to assess potential off-site inpacts. As warranted, dust and odor contro
neasures shall be instituted to mtigate adverse inpacts in the active excavation areas, hau
roads and adj acent off-site areas. On-site excavations shall be backfilled and restored to a
condition consistent with the intended future use of the property.

Al excavated soil shall be transported off-site for disposal in an approved hazardous waste
landfill. Al transportation and off-site disposal activities shall be conducted in ful
accordance with all ARARs, including but not limted to, RCRA and DOT regul ati ons.

9.2 G oundwat er / NAPL

EPA' s groundwat er/ NAPL renedi ation strategy presented in this section applies to the shall ow
aqui fer described in Section 5.2. NAPL source renoval, followed by either reuse, energy
recovery, or destruction of recovered material, will also be required for the internediate

aqui fer. Additional perfornmance standards may be required for this internediate aquifer pending
characterizati on of the dissolved phase contam nant pl une.

I mpl emrent ati on of the groundwater/NAPL renedy at this site shall be consistent with OSVER
Directive 9234.2-25, @Quidance for Evaluating the Technical Inpracticability of G oundwater
Restoration (EPA 1993). This guidance pronbtes an iterative, phased approach which includes
early actions to renpbve contam nant sources, control plume mgration, and mtigate risks posed
by i npacted groundwat er.

9.2.1 NAPL/ Gr oundwat er

The source areas of subsurface NAPL have been defined on-site, as presented in Sections 5. 2.
These areas are referred to as the former gas holder, the forner rail spur, and the former oi
tanks. The goal of EPA's groundwater/NAPL remedy is the restoration of inpacted groundwater at
these source areas to the ARAR based cl eanup | evels, Maxi mum Contam nant Levels specified by the
Safe Drinking Water Act. However, EPA recognizes that restoration to these | evels may be

technically inpracticable given the characteristics of NAPL, limtations in renediation
t echnol ogy and/ or conpl ex hydrogeol ogy. Therefore, the groundwater/NAPL remedy in the three NAPL
source areas shall, at a mninmum achieve the followi ng Perfornance Standards

1) Renmoval or treatnent of NAPL to the nmaxi mum extent practicable

2) Cont ai nnent of potentially non-restorable source areas; and

3) Cont ai nnent and restoration of aqueous contam nant pl unes.

The above Perfornmance Standards shall be achieved by the recovery of NAPL and i npacted
groundwat er by extraction wells installed in the shallow aqui fer underlying the three source
areas. An additional extraction well or wells will be installed in the internediate aquiferin
the area of the former gas holder. Figure 7-1 provides an illustration of the source areas and
general locations of extractions wells. D sposal options for the recovered NAPLs material may
include reuse, energy recovery, or destruction

Al groundwater recovered via this renedy conponent shall be treated to neet the ARARs of the
sel ected discharge option. It is envisioned that all recovered groundwater will be conveyed to
an on-site water treatment system The water treatnment systemshall be properly operated and
nmai ntai ned to neet the discharge requirenents inposed by the Charl eston POTW

The full-scal e groundwat er/ NAPL renedy shall be nonitored, nodified and/or enhanced where
appropriate to denonstrate that best professional efforts have been nade to achi eve ARAR-based
cleanup | evels and the applicabl e Performance Standards of this remedy conponent. A
conprehensi ve nonitoring network will be established to delineate the NAPL zone and aqueous
contam nant plune. The data generated by this nonitoring programw |l be utilized to track the
effectiveness of the renedy in achieving the established objectives. The conceptual renmedy
descri bed herein nmay be nodified and enhanced as warranted based on revi ew and anal ysi s of

noni tori ng data generated



Recovery and treatnent enhancenments nmay include the installation of additional extraction wells.
EPA considers the full-scale groundwater/NAPL renedy to be an iterative process which nust be
conducted for a sufficient period of tine before its ability to neet applicable cleanup |evels
and | ong-term Perfornmance Standards can be fully evaluated. Al decisions regarding the
technical inpracticability of achieving ARAR-based cl eanup | evel s and the | ong-term Perfornance
Standards at the three NAPL source areas shall be nmade by EPA, with consultation by SC DHEC.

Phyt orenedi ation will also be used as a suppl enental technology to the extraction

wel | s/ separation/filtration systemin the shallow aquifer. Wile the existing research does not
prove that trees would be effective upon all site-specific contamnants, this technol ogy would
be effective on some of the contami nants thereby reducing the overall contam nant nass and doi ng
so in a | ow cost approach.

Because phytorenediation is a relatively new technol ogy, its perfornance upon the contam nants
of concern under these site-specific conditions is untested. For this reason this technol ogy
will be inplemented on a limted basis, concurrent with an extraction well recovery/treatnent
system to evaluate its effectiveness on the dissolved phase portion of the plune. Should

phyt orenedi ati on prove effective in neeting the perfornmance standards, this technol ogy coul d
eventual ly be used to replace portions of the extraction well/separation/filtration system

9.3 Cost Sunmary

This section of the docunent provides a cost summary for the key el ements of EPA' s sel ected
remedy at the Cal houn Park Superfund Site. The estimated capital costs for each major renedy
conponent, estinated operation and nai ntenance (&\V costs, and total net present worth over a
30-year period are provided below. Al cost estimates are expressed in 1997 dollars and are
based upon conceptual engineering, design and construction. The reader is referred to the Fina
FS Report for a nore detail ed breakout of the cost infornmation summarized bel ow.

Soil and Drainage Ditch Sedinents

Excavation of 6,080 tONS. . ........uuiiiini $152, 000
Transportation and off-site disposal of 6,080 tons.......... $1, 800, 000
Backf il . $121, 600

Sub-Total Soil Conponent............... $2, 280, 000

G oundwat er / NAPL

Source renoval, recovery systemand phytorenediation.......... $997, 000
Total Annual Operation & Maintenance.......................... $290, 000
Present Wrth Cost (Interest rate 5%over 30 yrs)........... $5, 463, 000
Total Estimated Cost of EPA's Selected Renedy.............. $7, 743, , 000

10. 0 STATUTCRY DETERM NATI ONS

Under CERCLA Section 121, EPA nust select renedies that are protective of hunan health and the
environnent, conply with applicable or relevant and appropriate requirenents (unless a statutory
wai ver is justified), are cost-effective, and utilize permanent solutions and alternative
treatnent technol ogi es or resource recovery technol ogies to the nmaxi numextent practicable. In
addi tion, CERCLA includes a preference for renedies that enploy treatnment that pernanently and
significantly reduces the volune, toxicity, or nobility of hazardous wastes as a principa

el ement. The follow ng sections discuss how the sel ected renmedy neets these statutory

requi renents.

10.1 Protection of Human Health and the Environnent

EPA' s sel ected renedy protects human health and the environnment through nedia-specific
conponents designed to elinmnate or mtigate potential risks posed by the site. EPA s renedy
consi sts of: excavation and off-site disposal of 6,080 tons of inpacted soil; containnent and
recovery of NAPL and groundwater.



Excavation of 6,080 tons of the inpacted soil will elimnate potential risks posed to the future
construction worker by exposure to surface/subsurface soils. Al excavated soil will be disposed
off-site in a controlled and permtted landfill. The excavation and off-site di sposal of
inpacted soils provides a residual risk (post-renediation risk) of 1x10 -6 which is at the nore
protective end of EPA' s acceptabl e risk range.

The Performance Standards devel oped for groundwater and NAPL at the source areas will renove and
treat NAPL to the maxi num extent possible, contain potentially non-restorable source areas, and
contai n/restore aqueous contam nant plunmes. Al recovered groundwater will be treated to
protective levels prior to discharge. Goundwater in the shallow aquifer is not currently used
for residential or industrial purposes, however, EPA's selected remedy will elimnate risks
posed by off-site transport to surface water bodi es and drai nage ditches.

10.2 Conpliance with Applicable or Relevant and Appropriate Requirenents

EPA' s sel ected response action will neet all ARARs discussed in Section 9.0 of this docunent.
These include, but are not limted to:

. RCRA Requirenents for ldentification, Managenment and Transportati on of Hazardous
Waste (40 CFR 261, 262 and 263)

. RCRA Land Disposal Restrictions (40 CFR 268)

. DOT Hazardous Materials Regulations (49 CFR 107 and 171-179)
. Safe Drinking Water Act (40 CFR 141)

. Cl ean Water Act (40 CFR 403 and 404)

. Coastal Zone Managenent Act (15 CFR 930)

. OSHA Heal th and Safety Requirenents (29 CFR 1910 and 1926)

10. 3 Cost Effectiveness

EPA' s sel ected response action will provide adequate protecti on of human health and the
environnent at an estimated cost of $7,743,000. The soil conmponent of EPA's sel ected renedy
invol ves the excavation and off-site disposal of 6,080 tons of inpacted soil. EPA s sel ected
soil remedy provides an estimated residual risk, or post-renediation risk of 1 x 10 -6 at an
estimated cost of $2,280, 000.

The groundwat er/ NAPL conponent addresses source renoval (NAPLs) for both the shall ow and
internedi ate groundwater units and di ssol ved phase plune in the shallow groundwater unit at an
estimated present worth cost of $5,463,000. The decision to incorporate phytorenediati on as part
of the groundwater treatnent technology nay provide a substantial reduction in this estinated
costs, should this technol ogy prove effective, and thereby enhance cost effectiveness.

Based upon the above di scussion, EPA has determined that the sel ected renedy provides
protectiveness that is proportionate to its costs and represents a reasonable value for the
noney that will be spent.

10.4 UWilization of Permanent Solutions and Alternative Treatnment Technol ogi es or
Resour ce Recovery Technol ogies to the Maxi mum Extent Practicable

EPA has determned that the sel ected renedy represents the maxi mumextent to whi ch pernanent

sol utions and treatnment technol ogies can be utilized in a practicable manner for the response
action at the Calhoun Park Site. O those alternatives that are protective of human health and
the environnent and conply with ARARs, EPA has determined that this selected renedy provides the
best balance in terns of the five balancing criteria, while also considering the statutory
preference for treatnent as a principal elenent and considering state/ comunity acceptance. The
inplenentation of this renedy is al so expected to result in positive econom cal and
environnental benefits to the |ocal community.



The groundwat er/ NAPL renedy conponent invol ves technol ogi es that recover NAPL to the maxi num
extent practicable at the three source areas on-site. Al recovered groundwater will be treated
to permanently reduce contam nant concentrations to appropriate standards. This conponent al so
sel ects innovative phytorenedi ati on technol ogy as a suppl emental renedy for restoration and
hydraul i c control of the dissol ved-phase agqueous contam nant plunmes downgradi ent of NAPL source
ar eas.

10.5 Preference for Treatnent as a Principal El enent

EPA' s selected renedy will fulfill the preference for treatment as a principal elenment through
the recovery and treatnent of inpacted groundwater and NAPL. Furthernore, this response action
i ncorporates phytorenediation as an innovative groundwater treatnent in conjunction with an
extraction wel | /recovery system
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APPENDI X A

STATE CONCURRENCE LETTER

Sept enber 30, 1998

John H. Hanki nson, Jr.
Regi onal Admi ni strat or
U S EPA Region |V
61 Forsyth St., SW
Atlanta, GA 30303

RE: Cal houn Park Superfund Site - Record of Decision

Dear M. Hanki nson:

The Departrment has reviewed and concurs with all pans of the revised Record of Decision

(RCD) dated Septenber 23, 1998 for the Cal houn Park |ocated in Charleston, S.C. In

concurring with this ROD, the South Carolina Departnent of Health and Environnent

Control (SCDHEC) does not waive any right or authority it nmay have under federal or state

|l aw. SCDHEC reserves any right or authotity it may have to require corrective action in
accordance with the South Carolina Pollution Control Act. These rights include, but are not
limted to, the right to insure that all necessary pernits are obtained, all clean-up goals and
criteria are net, and to take separate action in the event clean-up goals and criteria are not
met. Noting in the concurrence shall preclude SCDHEC from exercising any adm nistrative,

| egal and equitable renedies available to require additional response actions in the event that:
(1)(a) previously unknown or undetect conditions arise at the site, or (b) SCDHEC receives
additional informati on not previously avail abl e concerning the prem ses upon whi ch SCDHEC
relied in concurring with the selected alternative; and (2) the inplenentation of the renedial
alternative selected in the RODis no |onger protective of public health and the environnent.

SCDEC concurs with the selected alternative for contam nated soils consisting of excavation
and disposal in a pernmitted landfill followed by the backfilling of the excavated areas with
clean fill. SCDHEC concurs with the sel ected groundwater alternative consisting of source
renmoval of NAPLs from both the shallow and intermedi ate aquifer and treatnent of the
groundwat er plune through a conbi nati on of recovery wells/filtration system and

Phyt or enedi at i on.

cc: Hartsill Tuesdal e
Kei t h Li ndl er
Wayne Fanning, Trident EQC
Gary Stewart

SQUTH CARCOLI NA DEPARTMENT OF HEALTH AND ENVI RONVENTAL CONTRCL



APPENDI X B
RESPONSI VENESS SUMVARY

CALHOUN PARK SUPERFUND SI TE
CHARLESTON, SOUTH CARCLI NA

1. Comrent : Correspondence fromthe South Carolina Departnent of Health & Environnenta
Controls Ofice of Ocean and Coastal Resource Managenent (OCRM) group dated March 26, 1998,
requests that EPA conply with the Federal Consistency provisions of the Coastal Zone Managenent
Act, 15 CFR 930

Response: Al activities will be perforned to neet the substantive requirenents for State of
South Carolina's OOCRM for activities occurring in coastal zone. Such activities would include
but not necessarily be limted to, the nanagenent of surface water run-off during renedia
actions. The OOCRM wi || receive work plans associated with these activities for comment. Letter
sent to OOCRM reflecting this response

2. Comment: Dr. Arthur LaBruce wites to suggest the possible use of a calciumsulfate
product produced by E&QC WIllians, Inc. as a possible clean up option

Response: The referenced product identified as "Enthrall" acts prinmarily by converting inorganic
oxides to |less reactive sulfides and has shown sone usefulness in treating inorganic

contam nated soils and wastewater. Enthrall's effectiveness in treating organi c contam nati on

or nore specifically the polyaromatic hydrocarbons associated with the coal tar waste present at
the Cal houn Park site, has not been tested. Enthrall's nost likely application here could be
reduci ng the RCRA characteristic nature of the inorganic waste contamnants (i.e. leachability)
so that the waste could be placed in a subtitle "D' landfill instead of a subtitle "C' landfill.
As such the parties performng the cleanup (SCE&G may pursue such a product's useful ness at
that tinme.

3. Comment : Fluor Daniel GIl, on behalf of SCE&G submitted a letter and attachments dated
May 14,1998, recommendi ng phytorenedi ati on over punp & treatnment. The general points to be
derived fromthese submttals suggest that a) when punp & treatnent technology is inplenented at
sites where DNAPL is present, the cleanup levels are seldomattai ned, and b) phytorenedi ation
will both contain and treat the site specific contam nants of concern present on groundwater.

Response: Wth regards to the first point, DNAPL sites are particularly difficult to renmedi ate
regardl ess of any technology used. This is a substantial point yet one which was not considered
within SCE&Gs letter or attachnents. To address the technical issue surrounding the renediation
of sites containing NAPL contam nation, EPA published Directive 9234.2-25 titled Quidance for
Eval uating the Technical Inpracticability of Gound-Water Restoration, Septenber 1993. The
presence of DNAPL at the Cal houn Park site will likely result in a Tl approach which is

preci sely the reason EPA has pursued the threefold groundwat er objective of 1) Renoval or
treatnment of NAPL to the maxi numextent practicable, 2) Containment of non-restorable source
areas; and 3) Restoration of the aqueous plune. To this end punp & treatnent woul d be effective
in nmeeting these objectives over a broad range of sites.

The groundwat er objectives as |isted above al so becone crucial in evaluating the nanner in which
any cl eanup technology will be inplenented at such sites. Any design docunent would therefore be
based upon these objectives and shoul d di scuss specific conponents required for a Tl eval uation
including: identification of the specific ARARs or nedia cleanup standards for which TI

determ nations are sought, spatial area over which the Tl decision will apply, and a conceptua
site nodel .

Because of the lack of actual site data supporting the effectiveness of phytorenedi ati on on PAH
contam nated groundwat er, the discussions have been linmted to theoretical evaluations. These
eval uations covered groundwater flow conditions, depth of aquifer, contam nant concentrations
and general research papers on phytorenedi ation on soils, rather than groundwater. A vital area
of concern which has been repeatedly nmenti oned by EPA but not addressed in any deliverable is
the effectiveness of phytorenediation in treating all site specific contam nants of concern.
Research does indicate that phytorenediation can successfully treat groundwater contam nated

wi th BTEX and sone i norgani ¢ conpounds under controlled conditions, however there is no research
data proving that phytorenediation is effective on PAH contam nated groundwater, nor on its



ef fectiveness through the use of trees

In effect SCEQG i s assum ng that phytoremediation will renedi ate groundwater because of research
by Reilley (1996) indicates that plants were effective in reducing concentrations of anthracene
and pyrene in soil. A study using grasses to treat two non-carci nogeni ¢ PAH conpounds in soils
woul d not have any substantive application in predicting the effectiveness of trees on
groundwat er contam nated with carcinogenic PAHs. SCE&G s assunption that trees would be
effective at this site because grasses were effective on another site is unfounded. There is

al so the additional assunption relating a nethod that works for soils as being applicable to
groundwat er. Such an assunption is also unfounded. In effect that which works on soil does not
necessarily work on groundwater and that which works through grasses does not necessarily work
through trees. Overall the proposal is speculative and therefore are not a solid basis for
acceptance as a sol e source renedy.

Anot her problematic issue is also nentioned within Reilley's research yet onmitted fromthe
summary of fered by SCE&G The original research paper notes that "A though there is little

evi dence that microbial growh can be sustained in presence of PAHs with four or nore rings as a
sol e substrate, they nay be degraded by conetabolisni. Here it is unclear under what conditions
for which these higher ring conpounds could be expected to degrade if at all. This point sinply
brings to light yet another unanswered question relating to predicting the possible

ef fectiveness of phytorenediation

The issue of achieving hydrol ogi cal containnent for the groundwater plune has not been
adequat el y denonstrated for phytorenedi ation, either by theoretical or enpirical neans. Wile a
gi ven nunber of trees can be estinmated to renove a predicted volume of water fromthe vados
zone, containing the areal extent of the plume will likely be conprom sed due to the linted
avai |l abl e surface area for planting trees relative to the location of the plune. In other words,
while we nay be theoretically able to plant enough trees, the ability to place themin strategic
| ocations woul d be conprom sed due to existing and/or planned future use of the site.

In summary EPA woul d not endorsed phytorenedi ation as a sole source renedy for groundwater at
this site based on the research information presented to date. This does not inply that
phytorenediation is without nmerit, but sinmply that the wei ght of evidence is not such that EPA
iswilling to inplenment this technology as a sole source renmedy for this particular site. For

t hese reasons the proposed plan and the Record of Decision includes punp & treatnent in
conjunction with phytorenediation. The punp & treatnent would be installed first to address
early cleanup action. Meanwhile a phytorenediati on systemwoul d be established and its effect on
contami nation nonitored. If phytorenedi ati on proves effective in nmeeting the cl eanup strategy,
the punp & treatnment system could be replaced by phytorenediation at that tine.
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APPENDI X C
PUBLI C MEETI NG TRANSCRI PT

IN RE: CALHOUN PARK AREA

SUPERFUND SI TE

PUBLI C MEETI NG

DATE: March 16, 1998
Tl VE: 7: 00 PM
LQOCATI ON: Charl eston Public Wrks Building

103 St. Philip Street
Charl eston, SC

TAKEN BY: EPA

REPORTED BY: LORA L. MDAN EL,
Regi st ered Prof essional Reporter

Conput er - Ai ded Transcri ption By:

A. WLLI AM ROBERTS, JR, & ASSCClI ATES

Charl eston, SC Col unbi a, SC

(803) 722-8414 (803) 731-5224
Geenville, SC Charlotte, NC
(864) 234-7030 (704) 573-3919
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APPEARANCES:

TERRY TANNER, EPA Proj ect Manager
CYNTH A PEURI FOY, EPA Community
I nvol venent Coor di nat or

CONCERNED ClI Tl ZENS:

BARBARA JCHNSON
PAUL CAMPBELL
R CK RI CHTER
PAT McGOVEN
LORRAI NE PERRY
DI ANE OLDSTON
ROBERT WELLS
ALLEN CO-HEN
CRAI G ZELLER
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MR TANNER Fol ks, if | can have your

attention. On behalf of the Environmental Protection
Agency, | would like to wel come you-all to the
neeting here tonight on the Cal houn Park Superfund
Site. W've got a couple of things that we are going
to be tal king about tonight. And |'ve got at |east
three objectives that | hope we can cover tonight
during the course of this neeting; the first is an
introduction to the environmental district of this
particular area of the site. |I've got sone overheads
on the slide; I amgoing to show you that a little
bit later on.
W are al so going to tal k about

contam nation and the risk posed by that
contam nation as well as a proposed cl eanup net hod
for this site. Before | go any further, | would like
to introduce to you another inportant part of this
team and that is a lady by the nanme of Cynthia
Peuri f oy.

Cynthia is our community relations
coor di nat or. She makes sure all of us bonehead
scientists with our slide rulers comunicate a little
bit better for folks who don't do this every day.
She does a very good job

Cynthia, would you like to say a few

A. WLLI AM ROBERTS, JR & ASSCClI ATES
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M5. PEURI FOY: Sure, | wll just stand
over here, if you don't mind. | want to wel cone
you-all to this proposed plan neeting and encourage
you to participate, ask questions and be a part of
thi s deci sion-maki ng process. As Terry has told you

he's got a lot to cover, and we want you to know this
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is an extended comment period. W' ve got 60 days

starting

today to get your input in.

So take a part of this process. W have

an information repository set up at the John Dart
Li brary. There you will find the admi nistrative
records, which has all the docunentation that led to

the decisions that's being nade or proposed here

t oni ght.

at sone

nunber ;
them |f

qguestion

questi on.

both can

Wien you

that she

So take sone tine and go by and take a | ook
of those docunents.
| also want to tell you we have an 800

it's listed there in the fact sheet. Cal
you go through sonething, if you have a
or concern, feel free to call and ask a
We are available for that; Terry and
be reached at that number

We have a court reporter here tonight.
speak toni ght, please identify yourself so

can record what you are saying and we can

A. WLLI AM ROBERTS, JR & ASSCClI ATES
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have a good record of this because part of this
process is to respond to your questions and concerns.
Wth that, | think that's all | have to say; Terry,

t hanks.

MR TANNER Thank you, Cynthia. | will
use a slide here to give you a quick view of the site
we are tal king about tonight. The site consists of
the current -- | will describe things inits current
context. There's an electrical substation |ocated at
the intersection of Charlotte Street and Concord
Street. This is also adjacent to the old ball park.
Sorme of you might have seen it. It's rather grown up
and abandoned, but | believe there still is a ball
di anond here and a backst op.

Directly across the street we have what
used to be the Ansonborough Honmes in this area here.
These were recently denolished, | think, in the past
seven or eight nonths ago; therefore, none of these
structures exist. W also have, as part of the site,
as an exanple, the forner Detyen's property, Dockside
Condomi ni uns, as well as private |and here owned by

the Park Service.

| f you fol ks have been keeping up with

the news, you've probably heard a | ot about the

aquariumthat they are building in Charleston; you

A. WLLI AM ROBERTS, JR & ASSCClI ATES
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al nost have to live under a rock not to. The
aquariumitself is located here. It's a source of a
| ot of ongoing construction activities. W've al so
got inthis area Luden's Marine and Supply. It's a
rather old building. They are an outdoor/fishing

supply outfitter

This, in essence, is one of the sites we

are going to talk about. This was a very active site
over the last 100 years. Sone of the industries that
have operated within this plot that we know about are
an old gas manufacturing plant used to supply town
gas to the Gty of Charleston by the burning of coal
we will get intothat alittle bit nmore when. W start
tal ki ng about contam nation

W al so had, at one tine, a turpentine
pl ant | ocated here. You can see the outline of where
the building used to be. W have in this area -- let
nme get ny bearings. W have an ol d Navy shipyard
that was very active during Wrld Var || that
serviced mnesweepers, as | understand it. And those
are the big ones

Any questions so far? | want to
encourage you to ask questions as this goes on.
don't want this to turn into sone fornalized

conplicated thing

A. WLLI AM ROBERTS, JR & ASSCClI ATES
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MB. JOHNSON: Could you point to the site

that's now the Maritine Center and say that's part of

it?

MR TANNER The Maritine Center woul d
actually be located, | think, further down here.

UNI DENTI FI ED SPEAKER: Ri ght where your
hand is.

MB. JOHNSON: That's not part of it?

MR TANNER No, ma'am | think there

has been sone environnental sanpling that has gone on

at the Maritine Center but not as part of this

proj ect.

What we found in doing our investigation

at this site, and you can see -- perhaps you can see

it alittle better if | dimthese lights slightly;

see what happens. That's a little bit better.

W literally peppered the site with

sanpling locations. Al of these places where you

see triangles and circles with Xs are essentially

sanpling points. And what we found as we went out

and sanpled this area was a large volune of a

particul ar group of conpounds, which | wll

abbrevi ate, pol yaromati c hydrocarbons.

Benzene,

And we al so found anot her group:

tol uene, ethene and xylene. Now, both of

A. WLLI AM ROBERTS, JR & ASSCClI ATES
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these groups -- and | will talk about these

i nt erchangeably tonight -- are very common

contam nants fromold nmanufacturing gas plants.

What the plant used to do -- and the

pl ant actually operated on this portion of the

property here -- is they would take coal out of coa

m nes, sh

pit in by rail, which you can see here is

part of an old rail strip. They would run the coa

into this

t he coal

| arge container, renove the oxygen and heat

Now, as part of that process, what it

does is it extracts this very flamabl e gas out of

the coal i

tsel f. And because you are doing it in the

absence of oxygen, it doesn't actually bl ow up on

you. Wat

it produces is, again, a very flammable

gas, which was distributed throughout the Charl eston

area for use of the gas line.

process, i

Now, as an unfortunate byproduct of this

t also produced a | ot of waste that, again,

we call PAHs; pol yaromati ¢ hydrocarbons. They are

essenti al

that runs

wat er al

y a large famly of carbon type materials
fromthe range of being very soupy-like

the way to the thick, heavier substances

you see in road tar. W have a wi de range of

vi scosity,

especially with this material, as well as

A. WLLI AM ROBERTS, JR & ASSCClI ATES
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varying conpositions of contam nants found within
this group of contamnination.

Wiat we've seen -- and | will focus in a
little bit -- is that when we took our sanples, not
surprisingly enough, nmost of the contam nation that
we noted with regard to soils start there, was al ong
this area here and here and here

Wat we al so found when we | ooked at the
groundwat er sanples is, not surprisingly enough, with
groundwater flow this way, we found a | arge dissol ved
pl une- cont am nat ed groundwater, and it goes right
through this drawi ng, sonmething like this, which is
not surprising given the sources of contam nation

This will give you a little bit better
drawi ng of what happens environnentally at the site
Initially, you have your rel ease of contam nation
here. And as it is continually injected into the
soil -- poured, dunped, however it nay be -- it
eventual |y begins to saturate, and it flows down
into -- you can alnost read that. Wat happens, the
contam nation cones in contact with the soil, goes
ri ght on down neantime into the groundwater table

If you can inmagine this as being a solid
table of soil, fromhere to here where the clay ends

down here to contain the groundwater, and then here

A. WLLI AM ROBERTS, JR & ASSCClI ATES
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you have a layer of water which is perched upon the

ground, perched upon the clay, and on top of that you

have nonsaturated soils.

What happens in sites just like this is

that the contam nation cones in contact with the soil

and continues to seep down into the soil. It
eventual |y cones into contact with the groundwater.
Wien it does, you get -- in this direction, you have
cl ean groundwater; here, as it passes through the
soil, which is ladened with contam nation, you
devel op contam nated groundwater; thus you end up
with a plune like this, much like you see at the
site.

Here is an actual draw ng of the
contamnation. It's sonething like this. Again, you
can see where it's corresponding to what we believe

to be the source of the contam nation here.

M5. JOHNSON:  How far down is the plune?

How far bel ow the ground |evel is the plune?

MR TANNER There's actually two
i nstances where | believe the contanination is down
as deep as 50, 60 foot. Let nme ask the drawers,
experts. How far down would you say that is? Do you
happen to recall how deep that groundwater

contamnation is; just in that one area?

A. WLLI AM ROBERTS, JR & ASSCClI ATES
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MB. CANOVA: | think your estinate is
cl ose enough.

MR TANNER Ckay. Wat we actual ly have
at this site is a couple of things going on with
regards to the soil. | hope to shed sone |ight on
this issue. W have, as we nentioned before, clay

here. And this particular site, the clay |ayer

term nates at about -- this is |land surface. W' ve
got this clay layer down, | think it starts about 12
foot more or, less and it termnates down -- it nmay

run about seven to ten foot.
And we have anot her |ayer of soil down

here. And then bel ow that, even deeper, another
| ayer of clay. What is happening at the site is
we've got not only the contam nation, which is down
and is perched on top of this clay |ayer, we also
have at one point on the site a hole. And the clay
begins itself where initial contam nation has cone
and contam nation has come and now it's down into
this deeper layer as well.

M5. JOHNSON: How fast is that noving,
can you tell, the plume? Is it getting bigger? Is
it nmoving in one direction?

MR TANNER Weéll, we can tell that it is

noving sinply by the earlier figure where you can

A. WLLI AM ROBERTS, JR & ASSCClI ATES



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

| ook at the groundwater. If this was the origina
source, it spread at least this far. W can tel
that fromthe wells that we have nonitoring it.

I'n sunmation, what we have is both soi
contam nati on and groundwater contam nation at this
site. Are there any questions, at least on this
poi nt, before we nove on and tal k about what we
| ooked at in cleaning up the site?

UNI DENTI FI ED SPEAKER  Qui ck question

MR TANNER Yes.

UNI DENTI FI ED SPEAKER: |s there
separation between the soil contamination and the
groundwat er based on PAHs and BTEX? I's one nore
perneabl e than the other?

MR TANNER Well, in general, the BTEXs
tend to enter into the groundwater a little nore
readily than the PAHs, but we do have both. On this
drawing here, | believe this is actually an outline
of the, | think, the benzene

If you were to |l ook at the PAH
contam nation, because it doesn't absorb in the water
quite as readily as the BTEX, we've got PAH it's
| ooki ng something like -- little different
concentrations -- sonething like this, and you may

have a little bit right there, nmuch like that.

A. WLLI AM ROBERTS, JR & ASSCClI ATES
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THE COURT REPORTER. Pl ease state your
nane.

MR CAVPBELL: M/ nane is Paul Canpbell,
I"'mw th the College of Charleston graduate program
So a najority of the groundwater contami nation is
going to be cl eaned up?

MR TANNER  Yes.
MR CAWPBELL: BTEXs are as nuch as 50
feet?

MR TANNER | would say that the
majority of the size of the plume is certainly BTEX;
at least to the further extent. BTEX has migrated
faster and further than PAHs.

Yes.

MR RICHTER R ck R chter, Trident EQC
here in Charleston with DHEC. How i s the seepage on
Charlotte Street going to fit into the overall
pi cture? Have you-all been able to tie that in yet?
Do you have seepage going into the harbor down there?

MR TANNER Yes, we have. That's one
thing that | will touch on. | will go ahead and do
that now. About six nonths ago, we found, to give
you a reference point -- this is, again, where the
old gas plant and current site of the electrical

substation is now. This is the Cooper R ver.

A. WLLI AM ROBERTS, JR & ASSCClI ATES
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As | was saying earlier, about six nonths
ago we noticed that there was a sheen here on the
river. W went back and traced the source to a
seepage, an outbreak. Al ong the shoreline here were
a series of hairline cracks. It's probably not the
correct technical term it's close enough

Thr oughout these cracks, coal tar was
found di scharging. The majority of it appears to be
heavi er than water; therefore, it's flow ng down into
the sedi ment. However, a portion of it is floating
on the surface and can be observed as a sheen on the
water itself.

Now, we thought at the tinme that we had,
at least, nost of the contamination identified. I'm
beginning to feel like Brier Rabbit in a tar patch
What we discovered was there's sone additional source
area that is feeding these seeps that appears to be
coming fromthe gas holder itself. And this issue
which will not be covered as part of the proposed
plan, is under investigation

And when | say under investigation,
have been working with the gas conpany, and they have
agreed to go in and take sone type of interimaction,
stop this flow while we go on with the nornal

process of the rest of the site itself.
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MB. JOHNSON: |Is that green line in front
of the Colunbus Street terninal site? Is that where
that is?

MR TANNER Are you tal ki ng about the
Ports Authority termnal? I's that the same?

M5. JOHNSON  Yes

MR TANNER Yes, it is. Actually, the
| arge cenent structures thensel ves would start
about -- this is not, of course, to scale. This is
the street, and Charlotte Street term nates here
The seeps are right along this area, feeding out here
and the Ports Authority, the actual large pier
itself, starts here

M5. JOHNSON: |s that why Charlotte
Street is closed off now at that point?

UNI DENTI FI ED SPEAKER No, that's
constructi on.

MR TANNER Yes, | believe they are
actually storing -- there is a current, | think
fence and has been a fence all along here. It's
actually preventing access to that, but recently due
to the construction activities you nentioned, they
closed this off and are storing equi pment back there
at this tinme. | will just |leave that up there so we

can continue to reference it.
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Let's talk a little bit about -- we've
covered the history, the contam nation and the risk

Wiat we do once we generate all these sanpling data
is go back and say, well, what kind of threat is this
to the public? Wiat does it nean? What do all these
nunber s nmean?

W take the nunmbers and through
mat hemat i cal nodeling we determne, statistically,
what the risk is to people living in the area. In
this site, we |ooked at a couple of different
scenarios. W said, well, if. you have peogle living
on the site such as Docksi de Condom ni uns and
Ansonbor ough Honmes, there were children out there

pl aying, would there be a risk to then?

W al so | ooked at commercial construction

workers. W said, well, if you' ve got this area
covered in comercial property and you have
construction workers out there dealing in soil every
day, what is the actual risk to then? And we al so
| ooked at the trespassers. Wiat is the |ikelihood of
peopl e just wandering up and comng in contact with
the soil? Wiat's the risk to then?

And what we found is, in looking at al
of those possible situations, the nore probabl e use

of this land was comrercial. And we said, given
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that, what is the risk to the construction worker
because he is the nost likely person that's going to
cone into contact with contam nated soil s? So what
we did is crunch the nunbers on that and came up with
these areas here

Let me see if | can put this on. Wat we
found out after all our foot and ticking was that
these areas here -- and here you can see them
slightly shaded; and if you have the flyer that was
sent in the mail, the sane figure that's on that back
page -- you will see that these areas are the ones

that posed the greatest risk on the site. Now, this

is with regards to soil. W will get into
groundwater in a mnute. Any questions?
UNI DENTI FI ED SPEAKER Whi ch ones

tal king about, soil?

MR TANNER The soils, yes. Let me get
this up alittle bit higher. See the shaded area
here?

UNI DENTI FI ED SPEAKER: Looks j ust
t he panphl et.

MR TANNER It's here and here.

UNI DENTI FI ED SPEAKER: Thank you
MR TANNER  And for groundwater, as

I've shown you earlier on this figure, the
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contam nated groundwater that will have to be
addressed is essentially sonmething like this here
MB. JOHNSON: Is this including the

groundwat er contam nati on map in the handout? Can
you print it up? It's a nice conpanion piece to this
soil. That's really nice

MR TANNER Yes, | can do that. Wuld
you like a particular copy of that?

MB. JOHNSON:  Yes, this one; at your
conveni ence. Yes, that would be nice

MR TANNER Let's quickly review,
hi story, contam nation, risk, proposed cleanup
nmet hods.

Are there any questions today, before
nove into those areas?

MS. JOHNSON: G oundwater risk; a little
bit nmore about that. |Is there anything nore to say

about that, let's put it that way?

MR TANNER: Well, we actually took the

nunbers and ran a risk assessnment on the groundwater
and no surprise, we found out that the groundwater
does pose a risk. For cleanup nunbers -- well, 1"l
get into cleanup nunbers in a bit. Yes, to answer
your question. Yes, the groundwater nunbers pose a

risk.
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M5. JOHNSON: | will probably ask a

definite question sonetine later on, howis that risk

modi fied by

the tendency to flood in the area, |ot of

standing water certain tines of the year. Does that

change the risk at all, nake it a greater risk at

certain tines during the flooding period, et cetera?

VMR TANNER VWhat it would tend to do is

actually flush the contam nated groundwater out of

the nore concentrated areas into | ower concentrated

areas. Use this figure here. Anytine you have rain

or flooding,

it would percol ate down through the soil

and increase the anmbunt of water comng into contact

with the contam nated material. And the groundwater

tabl e woul d

conpl i cat ed

actually rise.
Now, this areais alittle nore

than that because you've got tidal.

That's a very sinplistic picture.

in general,

options avai

On nost of these sites, Superfund sites
we usual |y have a wide choi ce of cleanup

| able to us. This siteis alittle

uni que. In fact, the group of PAHs are unique in

that the treatnent options we have avail able to us

are very limted. These conpounds are very

persi stent,

chem cal l y,

very hard to neutralize or destroy

and there's just not a lot of options,
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again, that we can do with themwhen they are in the
soi | .

The options that we did ook into for
this site include a couple of things. W |ooked at
capping it; that is com ng back here and pl aci ng sone
type of perneable cap over the nmaterial itself. As
you can inmagine, it mght be sonewhat effective for
the portion of the soil above the groundwater but
doesn't do nmuch for the portion belowit.

W al so | ooked at biorenediation. That's
an issue that's been getting nore and nore press
lately. Biorenmediation is where we actually take
bugs, or bacteria we should call them expose themto
the soil, and if conditions are favorable to those
bugs, they will actually help to break down the
cont am nant s.

W | ooked at thernal destruction, which
is a fancy termfor burning the soil. And we | ooked
at landfill; that is literally excavating the soil
getting it up fromthis area and putting it in a
containerized cell to control the |andfill.

Wth regards to the groundwater portion
of this, we |ooked at several different choices;
we | ooked at, deed restrictions, which is very common

to do; sinply attach deeds to the | and saying don't
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drink the water.

We | ooked at phytorenediati on. Again,
that's a relatively new technol ogy where plants are
used to actually help treat the groundwater by
infiltration. Roots conme down, and through severa
different neans, are actually able to provi de sone
effect in treating this groundwater.

There's a couple different ways it works.
The plants in sone instances wi th sone contam nation
are able to actually absorb and concentrate the
contam nation into the root systemand the plant
bodi es thensel ves.

There's anot her mechani sm where you al so
have bacteria that tends to col onize the ground roots
thensel ves. In sone instances, that's very effective
on contaminants. It can be very effective if the
bugs do tend to like that contam nation and can
digest it; again, a very sinplistic, crude
expl anati on of phytorenediation.

W | ooked at natural attenuation; that is
what woul d happen if we left the site as is and what
woul d happen to it. Under sone very controlled
conditions, natural attenuation can be an effective
remedy. Again, there are sone factors that really

have to be bal anced very carefully in order for it to
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wor k.

What el se did we | ook at? We | ooked at,
again, biorenediation, just |like soil except this
tine it will be groundwater; |ooking for bugs that
can actually be introduced to the groundwater and
that live in the soil or can live in this particular
type of soil and mght potentially be effective in
br eaki ng down a contam nati on.

W al so | ooked at a very standard
practice of punp and treat where a series of recovery
wells are installed; this being the well and slots in
the well itself. Goundwater enters the well, is
punped up and on to sone type of treatnment process
it's afiltering nechanism-- and then sent to
usual |y the sewer or, depending upon how clean it is,
can even be introduced back into the streans.

Questions, coments about the options?
Yes.

MS. OLDSTON: Diane Adston with the
environnental science program College of Charleston
| have a question. Biorenediation, | understand, is
a very quick multiplication of bacteria nunbers that
m ght be effective in breaking down the network of
contam nation very quickly but if biorenediation is a

very |l engthy process where the root systens have to
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t ake .

MR TANNER: Yes, it is. It actually
i nvol ves several seasons for a particular root to
establish itself, and, therefore, it's probably not
as quick and a little nmore difficult to nonitor the
ef fectiveness because we can't go out today.

MB. OLDSTON: What is the time line the
EPA is focusing on for the treatnent? Is there sone
sort of time line in which you are hoping to
renedi at e?

MR TANNER: As far as actually
inplenenting a strategy, yes, we will have that
inplenented within the next ten to 12 nonths. But
because, in this instance | amusing the one for
groundwat er, you can't get down there using the
exi sting technol ogy that we have effectively enough
to have the entire area cleaned up in six to 12 or
ei ght nonths, whatever interval that we are choosing,
say, for the soils. Wiat we typically do, we comne
in, we can treat the soils relatively quickly.

The groundwater is another issue
Dependi ng upon the technol ogy, it takes much | onger
It may take a period of years before we can nmake a
dent in the contam nation level. That's one area

where technology is really |agging behind
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environnental | y speaki ng. Once contami nation gets in

the groundwater, it's very difficult to get to and to

treat. It can be done, but it's very expensive
MB. JOHNSON: | have anot her question

about the groundwater renediati on processes. How

does the use configuration of these properties affect

the sel ective or the optinmum net hod; being one net hod

m ght be very good for a forest or a nmeadow but this

is not?

MR TANNER Yes, it does. The actua
use of the property comes into play and actually at
two points: One is when we are trying to determ ne
how cl ean should we clean this up to; that is, what
standard shoul d we use, conmer ci al standard, shoul d
we use residential standards; and two is, when we've
gotten past that and decided to actually inplenent
t he renedy, how is the remedy going to work within
the existing conditions.

As we can see out here, the area being by
and | arge comercial where we are certainly limted
to options to put in place to do that. So it plays a
very good part. Yes.

M5. PERRY: Lorraine Perry from MESNE
Regi ster. | have a question. You keep saying that

this property is going to be commercial. My
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understanding is that a lot of this property,
especi al |y where the Ansonborough Hones was, is being
consi dered for a park. So that would seemto ne that
the I evel of cleanup would be different. And if you
l ook at what the city plans for nost of the area,
wher e Ansonborough is, in back of Harris Teeter, in
that whole area, if the Ports Authority does | eave,
istoconbine it to be partially residential and
partially comercial.

MR TANNER Let's | ook at the areas
where we have contamination. Yes, you do bring up a
good point. There are areas out there now that are
resi dential; Dockside Condom niuns is one of them

Wien we | ooked at the risk and we were
assessing the risk, we knew that the el ectrical
substation here was going to be -- actually,
technically would be industrial, but froma risk
st andpoi nt, it's the sane thing as commercial .
There's usually no difference.

In this piece of property here we knew
there was going to be industrial or comrercial. W
also knew that with regards to the Park Service
property, which is here, that it was also going to be
conmercial or industrial.

MB. PERRY: How can that be commerci al
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when you are tal ki ng about an aquarium tal ki ng about
bringing in unpteen trillion kids every day? | nean,
| realize it's comercial because it's going to be a
busi ness but you closed this one area next to the
gas, SCE&G where they are going to put a parking
garage where the kids play soccer because they
couldn't play there because it was too contam nated
so you closed them down; just like they closed the
Ansonbor ough Hones down because it was contam nat ed.
And now t he mayor says we are going to have a
synphony hall on there surrounded by parks for the
chil dren.

MR TANNER: Ckay. | think I can answer
your question.

M5. PERRY: Good.

MR TANNER Wien we went in and did the
ri sk assessnent, what we did essentially, we neasured
the existing soil concentration; not only at the
surface, we al so neasured them down deeper as well.
What we found was that in these areas, in this group
of sanples here, that there was no -- well, | should
say that, in general, none of the soil is pristine;
it all has levels of PAHs. Again, what we found, it
seens to be concentrated in the area here.

Now, we did find PAHs in this area in the
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surface soils, but it was not at levels creating an
unacceptable risk; that is, children could live here,
they could play here, they could go out and eat the
dirt if they want to in this area, and it is safe
Wiat we did find out is that was not the case for the
areas here.

Now, goi ng back, to your question of how
do you say, like, for instance

M5. PERRY: The aquarium

MR TANNER: Ckay, the aquarium here
amlosing ny train of thought.

Wiat is going to happen and the reason
why we are calling this comercial at the aquarium
is, when we did our first round of sanpling, if this
was the surface soil, we knew that-- well, it's
al nrost a noot point because these areas here froma
surface standpoint are also safe; that is, kids can
play on this; it's not a problem

Going out a little bit further, even if
it was, this soil will actually be covered, | think
with a three-foot layer of additional fill material
for the landscaping. But | think it's a noot point
because, again, these soils do not exceed residential
st andar ds.

| believe the only case where that
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actually occurred was on the substation itself.
have sone reports here | can quickly check

hopeful | y, I can quickly check -- to see if they
exceeded in this area as well. | don't believe they
did; | think the only place they actually posed a
threat, surface soil sanples, was the actua

el ectrical station itself.

Does that make sense?

MS. PERRY: It makes sense now It was a
different story at the tine they changed it, when
they tore down the hones, threw all those peopl e out
because it was too contam nated. Since the city
bought the property, nowit's no | onger contam nated.

MR TANNER As | understand it, the
decision to nove the people out of that Ansonborough
Homes was based on a couple of factors: Potentia
threat of contanmination as well as substandard
bui |l di ng practices. The homes were in bad shape
there was flooding continually. | think it was a
little bit of both of those factors together
invol ved, but | am speaking out of school and
speaki ng on behal f of HUD.

MB. PERRY: Ckay.
MR TANNER O her questions?

MR VEELLS: | am Robert Wl ls,
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Preservation Society. | understand the sites are
contam nated. Are there any opportunities to do
archeol ogi cal work? These are sites fromthe 1800s.
Is there any, opportunity at all to nonitor as you do
the cl eanup; can archeol ogi sts work in that

envi ronnent or have any input?

MR TANNER | believe that is one of the
requi renents of doing actual cleanup actions. | wll
have to go back and check that. W did a couple of
archeol ogi cal digs across these areas here. |
believe there were two trenches; here and here
actual ly have soneone fromthe Park Service; if you
can comment on that, John, fromthe Park Service
comrent on that archeol ogical dig

UNI DENTI FI ED SPEAKER: As part of our
devel opnent, we are a federal agency, we are required
to go through what is referred to as the Wt her
Process. (Phonetic) W did archeol ogi cal work on
our sites. The two excavations that Terry alluded to
were conpleted back in, | believe it was 1988. W
found no remai ns of any significant structures
there. And that determination was nade in accordance
with the federal guidelines as well as the state's
preservation office. The only thing that we found on
the site that we did do a site documentation for was
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the turpentine building |ocated down in the very

sout hwest corner that was remnants of that particul ar
site. It wasn't found as being worthy for any
further exploration in that area.

MR TANNER Thanks, John.

Coi ng back to your question, | think what
you are asking, when we cone in and do the actual
soil removal, will we? | don't know. | will check.

MR VELLS: The sites have been occupied
since 1867; there may be some very interesting things
inthe soil we would |ike to see.

MR TANNER If we were to base it on
wel |, we have an additional sanpling grid that goes
sonething like this in the area where we cane in and
did sone additional sanpling; as you can see, we

really peppered the site. It doesn't nmean it's

| oaded with artifacts; haven't found anything yet.
In answer to your question, | don't know. | will
check.

MR VELLS: How woul d we follow through
with that? Can you give nme a call?

MR TANNER VYes, | will exchange phone
call s.

MR VELLS: At the end of the neeting.

MR TANNER And we will follow up.
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whol e Cal houn Park picture -- these are not, these
are not, these are, these are -- all in one place,
that woul d be nice because it's the infornmation we
cane here to tal k about.

MR TANNER | agree. These draw ngs are
very pieceneal. Prior to the conclusion, | wll get

sone type of figure that shows the study area in a

much nore presentabl e manner rather than what we are

seei ng now because, obviously, the site is now
expandi ng of f of here.

M5. JOHNSON: That's right. Thank you.

MR TANNER Admi nistratively what we
will do as part of what we are required by lawis,
essentially, nake sure that we keep you fol ks
up-to-date on what we do know and what we are
proposing for those areas that we do know about.

I will digress alittle bit before | get
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to the last nethod. As part of EPAs process, we work
with the coommunity. What we do is we go through an
outline much like this, cone to the public and say,
this is the contam nation, this is what we propose to
do.

Unless it is an energency action, we tend
to go through steps |like that and nake sure that you
fol ks stay involved; you know what we are doi ng. W
are not out there doing sonething that you don't know
about .

Let's go into this last itemand then we
will just open up the neeting to general comments or
feedback or whatever. In looking at all of the
possi bl e options, both the cleanup of soils and the
groundwat er and sonet hi ng which |I've neglected to
nmention, which is this dark pool of stuff that's
sitting down here that is in these handouts. Wat we
are proposing to do is three things.

Wth regards to the soils, after
considering the entire universe of options, we are
proposing to excavate the soils, take themto a
controlled landfill.

Wth regards to the contan nated
groundwater, we are actually trying a two-fold

approach: One is the standard punp and treat. W
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are also going to work as best we can with
phytorenediation in with that. W are going to use
essentially the punp and treat as the frontline

t r eat nent

MS. JOHNSON: |s that source renoval ?
Pump and treat neans source renoval ?

MR TANNER No, na'am That woul d
actually be another issue. | will nention that next.
That's a third thing.

Wth regard to this dissolved phase of
the groundwater, it will essentially be a two-fold
approach. W will use punp and treat until we can

get phytorenedi ati on established underground,

Hopef ul | y, what we would like to do is, if we can get

out there and show that, yes, indeed, the tree roots
are comng down and they are beginning to destroy the
contami nation, we can back off this additional punp
and treat node. At that tine, we will come back to
the public and say, this is what we found; it works
or it doesn't work. This is what we are going to
continue to do

Now, the third itemis the dark liquid
here. This is actual saturated contam nation liquid
pool s of these PAHs, this coal tar and BTEX as wel|.

And what we are going to do on these areas, because
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it's so concentrated, get right toit; we are going
togoinwithawell; literally seep it right down in
this area.

So the opening here is actually
collecting this product. It's nore of a way where we
can punp on this and punp and punp, and it's not
going to be nearly as effective as a conbination of
going in and actually going after the actual source
itself. That in a nutshell is the proposed plan

UNI DENTI FI ED SPEAKER:  How big is this
excavation? Are we just going to see this nassive
excavation ten or 15 feet down and planting trees in
it?

MR TANNER Wat we are going to do, you
will be seeing this excavation rather soon. W are
actual ly going down fromland surface. W are goi ng
down to about three foot, which in this case is
virtually right on top of the water table

W are going to excavate down fromthe
land surface, down to right at three foot on these
areas that you will see here, here. Let nme put up
the areas it's in. These have been nerged; is that
correct? It's nore |like one or sonething like that.
There's another area here

Qur concept is go after the highly
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cont am nat ed concentrated areas.

MR COHEN: | have a question for you
M/ narme is Allen Cohen. You seemto focus nainly on
the rehab. Do you have any free product here? Is
there free product versus you focus where there's
apparently some contami nants in the aqueous phase?
Is there a second phase on top of the water table?
Do you have any gasoline or gasoline type products?

MR TANNER: At one point in the
investigation, we did notice sone type of product,
and it would probably be -- | will use this.

Alittle background on the gentlenan's
questi on. Most chenicals are either heavier than
water or lighter than water. The ones that are

heavi er, (sic) obviously, float and formthe NAPLs

that we tal ked about. The BTEXs that we al so have at
the site tend to be lighter than groundwater and they
float. Wiat we've seen based on this particular site

history is the sinkers tend to be in this area here

Now, at one point we did observe sone

floaters out in one of these wells, I think it was

MAL2. W' ve since gone back, at |east once if not

twi ce, and I have not seen any floaters since then

Now, does that mean that they were there

because of one freak incident? | don't know, we wll
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continue to nmonitor this to nake sure they don't pop
back up, if there is not sone other little pocket
source area out here that we are not seeing.

MR COHEN. Are you getting any
downgr adi ng of those wells? | don't know which way
the water is flowing in that direction.

MR TANNER G oundwater is flowing this
way, directly towards the river. And your question
was?

MR COHEN: | was just wondering, in
response to your answer, do you think it could have
mgrated past that well? Do you have any wells |ike
that well nmore than you once did?

MR TANNER Yes. The question is, is
the contam nation mgrating past this last well. On
sone of the sanples, yes. On sone of the sanpling,
yes; on others, no. So what that tells us, going
back to this plune, is that depending upon, | guess
the site conditions, at any given time, the season
probably has as nuch effect on this as anyt hing.

As you can see, thisisa--1 wll
to enhance it alittle bit. W' ve got 100 m crograns
per liter. | shouldn't do that; | don't know what it

I's. You can see it ends right here.

I guess beyond here we really don't know.
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again, and we weren't getting -- well, the
concentrations were different. They weren't
extending all the way out. But there's a good chance
we coul d cone back in two nonths again, resanple, and
it will look just like this.

G oundwater is in a very dynamc state; a
I ot of things going on. Govi ously, what we hope to
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fromdischarging into the river.

That's the three big itens. Now, at this

point, this is going to end the fornalized
presentation. Let's open it up to general questions.
| amsure there's a load of things | mght have

gl ossed over or whatever. Question?

MR CAMPBELL: You mght want to put the
slide back up of the recovery well sites. My nane
again is Paul Canpbell, I amw th the Coll ege of
Charl est on. The way in which the screen is set up
with the proposed recovery wells, we've got two in
the back that kind of look like little |inebackers.
Is there a purpose? Is there a preferential back
way ?

MR TANNER Yes, we have. This other

groundwater slide, this slide, is easier to address
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the general concept of this issue here. These woul d
be crude estinates. The points mght actually work
out to be sonmething like this, this and this. Wo
knows?

W will do all our groundwater nodels
that will tell us where we should best put them
Maybe it works out to be sonething like that; again,
just an estinmate; something to get the idea across
that sonething is going on here, again, in the sane
place as we noted as those floaters before.

MR CAWVPBELL: W didn't expect the
screen of wells that you've got, the ones that are
boxed, those two that are set back, to collect
groundwat er plune and perhaps capture those; those
two further back.

MR TANNER Yes, that is our intent.

What we are running up against is, if you get too
close to the river, you start recovering water from
this way--

MR CAMPBELL: Right.

MR TANNER -- rather than that way. W
want to avoid punping the Cooper R ver and cl eaning
it up although that nmay not necessarily be a bad
idea. | don't think it would be appropriate to ask

the gas conmpany to do that in this case.
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UNI DENTI FI ED SPEAKER That woul d be a
bi g project.

MR CAMPBELL: Wiat's the life cycle on
these? Wiat's the estinated tine it's going to take
to do the groundwater cleanup work?

MR TANNER W don't know. W& will
install the systemprobably within the next ten to 12
nonths. As far as how the aquifers is going to
respond, they all respond a little bit differently.

MR CAWPBELL: Was that included in the
estimate cost and the options?

MR TANNER Yes, it was. | believe for
estimation purposes, the cost was put out at 30 years
of operation.

MR CAWPBELL: That's al ot of work.

MB. JOHNSON: That's kind of a |eading
question. You just used the word aquifer the first
tine. You just said it was a lot of work. Talk
about the amount of water; talk about the direction
of the flow Wiere is it comng fron? Wiat is the
wat er pressure? Wiat is the velocity of the flow
t hrough there?

MR TANNER | amnot sure | can answer
all of your questions. | will try to answer the ones

that | can and see if we can get you additiona
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brai npower fromthe room Goundwater at this site
tends to flow as in throughout all the peninsula. It
tends to flow frominland out towards the river
That occurs through a variety of actions

On this particular piece of property,
groundwater is flowing this way. Judy, do you happen
to remenber any of those specifics about flow rates?

MB. CANOVA: | think we were | ooking
around 100 feet per year. W have to look it up;
that was the general idea; 100 feet per year

MR TANNER Keep in mind that what this
neans, although the groundwater nay be flow ng at
100 foot per year -- there's ny scale -- that
doesn't necessarily mean that the contam nation is
keeping up with that.

What happens is the contam nation tends
to attract the soil. There's a lot of factors going
on. It's not flow ng, obviously, 200 feet per year
If it were, this site has been in operation or did
operate over a one-hundred-year period, this would be
washed cl ean.

I can get you specifics on those nunbers.
| just don't have them

MB. JOHNSON: Sure. Thank you. Anot her

question; the brochure for this neeting said that you
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were in the process of selecting renediation nethods
and yet you are kind of tal ki ng about you have
al ready sel ected the renedi ati on nethod.

MR TANNER Wiat we've done is that --
to answer your question, what we actually do during
this meeting is propose cleanup nethods. | may have
used those two words interchangeably; if | did, ny
apol ogy.

MB. JOHNSON: Looking at the chart, which
one is closest to the proposal ?

MR TANNER Tal ki ng about the
gr oundwat er ?

MB. JOHNSON: Yeah. Wich one is
cl osest to your preference right now, put it that
way? What seens to you to be the best?

MR TANNER The one that would be the
cl osest woul d be the one just before the | ast one
the source renoval, phytorenediation, the grout
curtain, which has been elininated

MB. JOHNSON: Wiy was that elim nated?

UNI DENTI FI ED SPEAKER: More wor k

MR TANNER There wasn't any great
benefit fromhaving it in there. It is a rather
expensi ve part of that package.

What actual |y happens when we get a study
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in that evaluates all these options is, the

responsi bl e parties, potentially responsible parties,
send us a docunent that says, here is what we think
are sone reasonabl e options.

And we all sit down, and we | ook at those
options and we evaluate it froman engineering
standpoi nt and say, well, this one | ooks reasonabl e
fromthis perspective, but it has some shortcom ngs
here.

And on the chart it essentially lists out
the way we evaluate. W try to do themas fair and
as objectively as humanly possi bl e.

MB. McGONEN: Is it cost effective
anal ysis and whether financially it'll be feasible to
actually get it done and do the job?

MR TANNER Yes. The cost of it is part
of it as well.

MB. JOHNSON: Four and 5 | ook the sane.

MR TANNER M apol ogi es, yes. The one
that we are inplenenting is actually the last one.

MB. JOHNSON: As far as the soil cleanup
option, | think you said the landfill, off-site
landfill, was the preferred?

MR TANNER R ght .

MB. JOHNSON: Where are there landfills
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that woul d take stuff like this? Are there any
pl aces?

UNI DENTI FI ED SPEAKER: Lai dl aw.

MR TANNER Laidlawis still operating

MB. JOHNSON: You are nami ng a conpany.
| am sayi ng where

MR RI CHTER Sone of that goes to
Chanbers Qakridge. |I'ma hazardous waste consultant
for DHEC

MB. JOHNSON: For the project?

MR RICHTER For this district. W
oversee the disposal of soil. Sone of that soi
could go to Chanbers Qakridge. It doesn't exhibit
the characteristics of a hazardous waste. It's not a
listed waste. In sone cases it doesn't neet the
characteristics. So it can go to a subtitle D
landfill. Alot of it probably has already gone
there. That landfill has check control

VMB. McGOMEN: Cakri dge where?

MR RI CHTER Chanbers Qakridge up in
Dor chester County.

MR TANNER What we'll actually do is
characterize the waste. Actually we've done sone
prerenmoval characterization of the waste

Because of the expense involved in
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sending it to a, quote, unquote -- | amtrying to
avoid all the nomenclature and buzz words in the
environnental group. There's a difference between
cont am nat ed waste versus RCRA contam nated waste
They have to be handled a little bit differently.
The waste that is a RCRA contam nated waste has to be
sent to a special facility.

MB. JOHNSON: What was the word agai n?

MR TANNER RCRA. It's Resource
Conservati on sonet hi ng.

M5. McGONEN: Resource Conservation

M5. JOHNSON: | would Iike the person in
charge here to answer the question. Go ahead

MR TANNER Ckay. Let ne go back and
get a global view of what we are doing with the
waste. The waste, obviously, is not all contam nated
in a uniformmanner. There are areas that are very
hot cl eanup goals as well as there are other areas
that are not as hot as those but still exceed the
cleanup criteria. You mght have sone that are --
and | don't know the actual RCRA nunbers, but we will
when we actually put it in these disposal facilities.
You might have sonme of these areas that are 100, 000
parts per mllion or greater in these little pockets

but what you will find is it's not all uniformy
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cont am nat ed.

What we try to do for cost purposes is to
say, where can we send this waste if we don't al
have to send it to a place that charges us $50 a ton
And this is one area of waste disposal that is al so
regul ated by the Environmental Protection Agency as
wel | as DHEC,

W say, where can we send the waste. Do
we all have to send it to a subtitle Dfacility or
can we send a portion of it to a subtitle Cfacility?
They both offer containerized storage; one just
offers a much nore higher |evel because the waste in
turn is nore hazardous. |'mhesitant to use the term
nore hazardous because it's all hazardous. W get in
there with little subtleties of what we are doing
here; a disposal that is cost effective.

MB. JOHNSON: Now we are at the point
where | can ask the question again: Were are the
sites that can take, for exanple, class C and class D
cont am nant s?

MR TANNER Pinewood, South Carolina is
subtitle C

MB. JOHNSON: Thank you

MR Rl CHTER Chanbers Qakridge in

Dorchester County is subtitle D. They got a line
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MB. JOHNSON: Wiere is that, please?

MR Rl CHTER Dorchester County, South

Carolina

MS. JOHNSON: You used a nane, Chanbers?

MR Rl CHTER Cakri dge

MB. JOHNSON: Chanbers Qakridge. That's

a pl ace nane, Chanbers Qakridge?

MR RICHTER Uh- huh

MR TANNER |If it's any confort --

M5. JOHNSON: That's B you sai d?

MR RICHTER No, that's a subtitle D.

MR TANNER They have snmart people on --

like this gentleman -- the project so people |like me

aren't making the decision. W can say, these are

the | evel s,

where can we di spose of then?

MR RICHTER Can | ask a question before

we quit?

MR TANNER Yes.

MR RI CHTER The future parking garage

fits right along the edge of the contam nated soils

that's going to be excavated. Is that drawn |ike

that because the soil is going to be excavated before

the future parking garage is built, or does it

actually run straight down in a line |like that?

MR TANNER It's not exactly a straight
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line, but the garage | ooks sonmething like this. And
it will be, excavated prior to the garage going in
pl ace. The garage itself is -- | don't know --
sonmething like this. There's about a 20-f oot
quarter, | believe, in this area here where we are
going to be noving that.

UNI DENTI FI ED SPEAKER That is actually
under the parking garage where you are goi ng to nove
it?

MR TANNER It's going to be close, it's
not exactly under. The renoval wll precede the
construction of the garage itself. W nay be out
there digging around and find a little pocket right
here and cone out that far; something |ike that. But
after we are done with that, the garage will cone
back and cover this. It would probably have been a
nore descriptive figure if this wasn't here, if
that's causing sone confusion

M5. JOHNSON: According to the Gty of
Charl eston, the size of the parking garage -- this
was public information at a zoni ng neeting ten days
ago -- the configuration of the garage was related to
your renediation plans, if that's what you said.

Is there any chance that with sone

possi bl e change in the renediation plan that will
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inmpact it? | amnot asking an alarm ng question with
everything still in a devel opnental stage here.

Is there any chance that there may be
ot her changes in the use of that area -- the size of
the garage, how far it extends into the area that's
requiring renedi ation, in the whol e configuration?
I's there any chance that there will be further
nodi fi cations of the planned construction, do you
think? | am asking a what do you think question

MR TANNER Let me see if | understand
your question.

VB. JOHNSON:  Sur e.

MR TANNER: Wbul d changes to the garage
bl ueprint itself affect--

MB. JOHNSON: No, the renedi ation plans
are there additional further devel oped renediation
pl ans? WII| they inpact the garage site, the
configuration of the site, do you think?

MR TANNER | don't think so.

VB. JOHNSON:  You think you are far
enough along so that you feel sure? You have enough
area for punping and digging wells and the various
nmet hods, enough space to do all that? | guess that's
the question. Do you have enough space to do al

t hose things?
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MR TANNER Yes, we do. It's been a
juggling act, working with all the different agencies
to nake sure that we can clean the site up, put it
back into productive use. Even if things change
again, we will nodify whatever we are doing to a
Iimted anount; obviously, not going to go in and
conpl etely change the renedy because of sonething and
then go out and do it.

MR ZELLER Along that line, actua
cl eanup nunbers that are issued, naybe to hel p answer
the question, if the nunber is 50 for PAHs, all soi
that is greater than 50 woul d be excavated, just for
an exanpl e

So as Terry nentioned, had they estinated
a certain amount of volume above 50, that will have
to be excavated. |f that nunber goes up, excavate
everyt hi ng above 50. Once they are done with that,
they have to backfill in or whatever. It's not a
manual situation. They can come back in and devel op
it as the aquarium and parking garage and everything
el se.

MR TANNER Yes. These cl eanup nunbers
are driven by risks so we have to foll ow up.

MR ZELLER O course, it's unknown to

sonme degree; shouldn't triple or quadruple
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MR TANNER There's one group here --
let me introduce this group. Mke Hammerpart is on
this project with the State of South Carolina, and
he's sitting in the front row | would |ike themto
i ntroduce thenselves. This is the group here in
South Carolina that | work with.

MR COLEMAN. My nane is Ken Col eman, |
am t he manager of the Superfund in South Carolina.

MR HAYNES: Richard Haynes, |I'mthe
state project manager for the Superfund.

MB. CANOVA: Judy Canova, project
geol ogi st.

MR MALERO Eric Malero, D vision of
Heal th Hazard Eval uati on.

V5. JOHNSON: Do you have your operating
of fi ces nearby?

MR HAYNES: Col unbi a.

MR TANNER Thanks. | work with these
fol ks a good deal on the sites. Wen we get the
reports in, we get together and we review them and we
go back to comments, work out the technical details
to nake sure that we are in agreenent. It's a system
of checks and bal ances.

Yes.

V5. MAREKI: Do you know yet what ki nd of
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pl ants you are going to use for the phytorenediation?
MR TANNER W have | ooked at oak trees.
And | don't know if we've | ooked at any ot her
specific species beyond that. Walter, could you
el aborate on that?
UNI DENTI FI ED SPEAKER W' ve | ooked at
several different species working with the Gty of
Charl eston on the type of criteria that they have on
the listing of approvable trees. So we are trying to
stick with the sanme type of vegetation they have
around the city and around the area, but there's
going to be a couple different; not just one species.
MR TANNER Yes.
UNI DENTI FI ED SPEAKER |t seens that if
the roots of the tree are sucking up all this stuff,
the tree would die.
MR TANNER In certain concentrations
it would be toxic, obviously. The levels that we are
seeing here in the groundwater don't appear to be
toxic to the plants.
Now, if we were to plug down a tree right
into this heavily contam nated soil area, it mght
kill it. But if we are |ooking at phytorenediation
fromthe perspective of groundwater, we wouldn't do

that. Again, on these groundwater concentrations we
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are seeing here, we don't think it's going to affect
it. The bigger concernis, will it work.

A couple of things | wanted to nention
briefly while I"'mon this subject before our neeting
draws to a cl ose. W have done sone sanpling out
here in the sedinents and found that we've got sonme
contam nation, let's see, here, and this isn't
exactly to scale; it's nore or |less; and we found
sone nore here. And, of course, with the outbreak of
this seep here, it's a good bet we've got sone
contam nation out here as well. | wll be back to
di scuss that at a future neeting

One of the things | wanted to do for
purposes of this neeting was to address specifically
the soils and the groundwater. W want to get noving
on that. And we will be addressing those soils at
another point in tine.

What you guys are going to see within the
next month or two nonths is sone activity on these
soils here. SCE&G has agreed to go in and do a
removal action on these soils concurrent with the
proposed plan. W are also working with themto take
sone type of action on these seeps at that sanme tine.
So, again, within the next couple of nonths, you are

going to see a good deal of activity out here; just
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know that that's what it's for. Questions, coments?
If not, we will try to wap this thing up and get
hore. Yes.

UNI DENTI FI ED SPEAKER Coul d we have a
little bit nore advance notice? | received this
Fri day.

MR TANNER Yes, ny apol ogi es. That
shoul d have been handl ed better.

MB. JOHNSON: Thi s has been a good
neeting. This will be on ny desire to hear nore.

MR TANNER: | hope it's been hel pful.
At least you've got sone idea of what's going on.
Yes.

M. McGOMEN: |f | can beg the group's
i ndul gence for a nonent. | have been trying to get
some help with a problem | thought maybe | m ght
collar the right people in this room

I own Turkey Creek in Sunter, one of the
nost polluted areas in the state. W' ve got
pol lution for al nost 40 years; cadmum | ead,
nmercury, chromum Qur nunbers are a | ot higher than
what you got on this sheet.

W' ve had eight corporations polluting us
with inmpunity; no one has even | ooked at cleaning up

the problem It flows into the Pocotaligo River.
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The Gty of Sunter is thinking about taking sone
dredges and going in and openi ng up the waterway
wi thout permt or notifying the right people and will
probably resuspend a |lot of stuff that you don't want
r esuspended.

The reason they are doing this is because
they have got al nbost 60 acres of ny property under
water now, and |'mdrowning. This is the |ast
battl eground of the Gvil War and the 54th reginent,
the Aory guys, are buried on ny land, and | need
sonme hel p. And | hope that |ady over there is typing
this. So to go on record, ny phone nunber is
556- 9487, and | expect sone phone calls in the
nor ni ng. Thank you.

MR TANNER | don't get that at every
nmeeting. | will, ma'am | will call you.

M5. McGOWMEN: Thank you so nmuch. Your
nane?

MR TANNER Terry Tanner. | will neet
you after this.

M5. McGOMNEN: W will do Iunch.

MR TANNER Everybody has ny nunber.

(Thereupon, the hearing was concl uded at

8:30 p.m)
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